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A mMecling of minds... TO WIN A WAR BEFORE IT STARTS weapons to win an atomic war the only way it can be won — before it starts 


T 


hese men are discussing your future. At Convair, planning for tomorrow has Wotch for new guardians of peace, built by Convair engineering that aims at the 
Priority equal to production for today. While producing the missiles, fighters, maximum of air power Engineering to the Nth power. CONVAIR 


ind bombers needed today, Convair is engineering the weapons of tomorrow 
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Yes, 3 more major airlines are making installations to eval- 





uate advantages and savings Hytrol offers their operations. 


Increased tire and brake life up to 38%; flat spots virtually 
eliminated; reduction in non-schedule tire maintenance— 


these are some of the many benefits already proved by 





Hytrol users. Ine. 


BURBANK, CALIF. e Subsidiary of Crane Co. 


HYDRO-AIRE’S HYTROL—America’s proved Anti-Skid 


Braking System. Over 4000 units in world-wide service. 
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There’s no agenda yet for Air Coordinating Committee’s forthcoming policy 
review requested by President Eisenhower. Government agencies had October 20 
deadline to submit items they wanted considered. List of topics may be in final form 
next week. 

ACC, incidentally, has had its fiscal 1955 budget cut 10% from this year’s 
$129,000. Personnel cutting won’t start until after policy review is complete. 








Insiders say that CAA’s forthcoming recommendations on airways user 
chargers will include: 
System of charges should become effective in mid-1954. 


Gas tax should be considered a user charge. However, if this isn’t acceptable 
to other government departments, a gross ton-mile charge should be made on planes 
over 4500 pounds gross. Planes under 4500 pounds would pay annual fees ranging 
from $10 to $50. 

Control tower operational costs is one item Commerce intends to incorporate 
in user charge determinations. Much talked of move to turn airport control tower 
operations over to local municipalities is out the window, according to Under- 
secretary of Commerce Robert B. Murray, Jr. Federal operation of control towers 
will continue. Fisca] 1955 budget carries control tower funds. 
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Railroads have opened fire on the Curtiss C-46 and in particular on the non- 
scheduled airlines using this equipment on CAM (Civil Air Movements) operations 
carrying troops. 

Stakes are big. Military services spent almost $30 million for air travel in first 
six months of 1953. This is up 250% over two years ago. 

Railroad officials have openly sought cooperation of Air Transport Association 
- their attempt to undermine carriage of military personnel by non-scheduled 
ines, 














ATA declined. Railroad program has resulted in numerous “fact” and fiction 
stories in public press, radio blasts on “news programs,” etc. 

Railroads have cut rates by as much as 45% in past month to force military 
to use rail travel for personnel rather than CAMs. A freak arrangement in old laws 
makes it possible for railroads to sell transportation to the government below tariffs, 
or for that matter even give it away. Airlines can’t legally meet the rates. 








Despite official denials by both companies, Continental Air Lines and Pioneer 
Air Lines have made considerable progress toward a merger. 





Ine. 
0. 


There’s no indication that Ralph S. Damon will leave the TWA presidency 
when his five-year contract with Howard Hughes expires next January 31. It’s un- 
likely that Damon will ask for a new contract (he doesn’t think it’s necessary) or 
that one will be offered. 

Damon has established one of the industry’s all-time outstanding records 


with TWA. 
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The Washington View 


The High Cost of Building 


The Air Force is eagerly awaiting the 
results from the first of five special studies 
which were initiated last month at an equal 
number of aircraft and engine firms. Purpose 
of the studies, which are being made by pro- 
fessional management consultants under AF 
contract, is to seek ways of improving the over- 
all Air Force contracting procedure. If it is 
successful, it is believed the Air Force will 
want the entire industry similarly surveyed. 

Five firms currently under analysis are: 
Consolidated Vultee, Republic, Northrop, C-W’s 
Wright Aeronautical Division, and GM’s Alli- 
son Division. Although no reason was given 
for the selection of the particular firms for 
analysis, the implication is the Air Force is 
after information on a broad industry basis. 
They were chosen, undoubtedly, because they 
present typical situations and problems from 
which generalizations may be made to improve 
Air Force procurement practices. 

Air Force officials said the consulting 
specialists were called in because of a mounting 
concern over the high cost of aircraft, engines, 
and related equipment. In order to help pin- 
point any important causes of high cost, the 
“selected” companies agreed to open their 
doors for a series of brief diagnostic surveys. 
They involve a review of operations of the 
companies and their contractual relations with 
the government. The ultimate aim, reportedly, 
is to determine possible ways of making better 
use of incentive type contracts to reduce over- 
all contract costs. 


The Military as Deterrent 


The Eisenhower administration, from 
all indications in Washington today, is about 
ready to shift away from the balanced force 
concept. The basis for such a change is found 
in the effort to reconcile the nation’s defense 
needs with the ability to pay. It may well be 
the decision has already been reached. Deputy 
Defense Secretary Roger Kyes appears to give 
every indication it is the new trend. 

Last week, Kyes called for “discarding 
the outmoded procedures and weapons which 
will no longer serve more than tradition.” He 
further declared that “there is a need for a 
reassessment of strategic planning and _ lo- 
gistics in the light of technological advances.” 
Pentagon observers have widely interpreted 
Kyes’ statement as advocating an end to the 
balanced forces concept—at least to the extent 
that it means slicing up the defense dollar in 
— to tradition rather than to reali- 
ies. 

Support for this position has come 
readily and from widely separated sources. For 
one, Convair’s president Gen. Joseph  T. 
McNarney told a Fort Worth audience that the 


development of modern absolute weapons 
means the military force is becoming primarily 
a war-deterrent and only secondarily a battle 
force. Adjustment to this fact, he said, calls for 
some changes which include the necessity of 
breaking away from the balanced force concept. 
Said McNarney, “we can’t have a division of 
defense dollars on a ‘one for you and one for 
me’ basis among the Army, Navy and AF.” 

Sen. John F. Kennedy (D., Mass.) 
charged at an Indianapolis American Legion 
meeting that the $5 billion cut in Air Force 
funds was an ill-timed return to the balance 
force concept, which he added, “does not take 
into account the decisive nature of atomic and 
hydrogen weapons.” The defense effort must 
be more in keeping with the perils of the time, 
he said. “The U.S. has no alternative than 
to give priority to the development of a stra- 
tegic air force with sufficient retaliatory 
powers to threaten a potential aggressor with 
havoc and ruin.” 


Balchen: Out of the Basement 

Air Force Col. Bernt Balchen, Arctic 
expert, retired this week after 30 years of 
valuable service. No effort was made to fore- 
stall the loss of his services. Balchen was 
forced to retire—he had been passed over by 
the AF promotion board and had five years 
in grade. 

Not so long ago he was up to his neck 
in the work he loved. His last big job was a 
survey in northern Greenland which preceded 
the construction of Thule AFB, only 910 miles 
from the North Pole. But most recently the 
polar region expert had been relegated to a 
basement office in the Pentagon. He was ad- 
vising another colonel on Arctic operations. 

Balchen has long felt that the Arctic 
is one of the most important frontiers which 
should be protected. He has deplored the AF’s 
failure to have people especially trained for 
this service. It is the wrong approach, Balchen 
comments, for the Air Force to have top 
officers shuffling back and forth from the 
Polar regions “every two years.” Unfortu- 
nately Balchen’s advice has not been sought 
by Air Secretary Harold Talbott, although he 
was very close to former AF Secretary Thomas 
K. Finletter. 

As a result of his mandatory retire- 
ment, Balchen is strongly thinking about work- 
ing for a commercial airline in Alaska. There is 
a very big mission in the development of the 
Arctic for future airline use on a more exten- 
sive scale, he believes. 

It apparently would take an act of Con- 
gress, now, for him to become a brigadier 
general. But that is in the realm of possibility. 
An officer before he was naturalized in 1931, 
Balchen received his commission by a special 
act of Congress. 

. . » Preble Staver 
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Official U. S. Navy photograph of the pilotless Regulus, landing after test flight 


This one was 
built to 
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I" developing the pilotless Regulus, the Navy’s new guided missile, 
Chance Vought called upon the Aviation Products Division of 
Goodyear for help in solving two tough problems. 


First, it was imperative that the experimental missiles be made 
returnable—be made to come back to base and land after launching 
—in order that data essential for perfecting the production model 
could be obtained, and economy maintained. 


Goodyear delivered specially designed wheels and brakes for the 
retractable main gear required to land the ultra-high-speed 
Regulus. As pioneer of the famed Single Disc Brake which has 
unequaled capacity for its size and weight, Goodyear was the 
logical choice for the job. 


Next, a new-designed fuel cell of rubberized fabric was needed — 
one which could be actuated by an air-pressure diaphragm rather 
than the conventional fuel pump. Again, Goodyear delivered the 
goods. 


The above are typical of countless aeronautical problems aided 
in the solving by Goodyear experience—which has been contribut- 
ing to aviation progress since 1909. Goodyear, Aviation Products 
Division, Akron 16, Ohio or Los Angeles 54, California. 


We think you'll like "THE GREATEST STORY EVER TOLD” 
every Sunday— ABC Radio Network 
THE GOODYEAR TELEVISION PLAYHOUSE 
every other Sunday—NBC TV Network 
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MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 
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Reputation can be acquired . . . often overnight .. . 
and it can be destroyed entirely in the same space of time . . . but character is that priceless thing . . . 
built not bought... it endures. It evolves slowly through the years out of " 
achievement and fine works. More than a stamp of approval, character is time’s acceptance. 
The character of Air Associates has been emphasized by the more than a quarter century of service to Aviation. 
Today, the insignia proudly illustrated, 
identifies the seller of products . . . designed, produced, and distributed by our company... 
as the best, regardless of price. When you display this sign you attract the cream of Aviation equipment buyers. 
When they purchase they do so with complete confidence in the quality of the product and 


the character of the company. 


“DO MORE BUSINESS . . . MAKE MORE PROFIT WITH AIR ASSOCIATES’ EQUIPMENT” 
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@ AIR CONDITIONING 
118—Fans, Axivane: Joy 
116—Heater, aircraft: Janitrol 
99—Heater, helicopter: Janitrol 
117—Heaters, aircraft: Janitrol 


98—Refrigeration unit: Hamilton Stan 


@ ELECTRICAL SYSTEMS 
34—Actuator, electric: Minn.-Hon 
39—Control, generator: J&H 
36—Control, thermal snap: Kliixon 

42—Drive, turbo-gen.: GE 

32—Generator, 500 amp.: Westinghouse 
33—Generator, a-c; AiResearch 

35—Generator, a-c: J&H 

41—Inverter: J&H 

29—Light, navigation: Grimes 

30—Motor, 

26—Motor, 


capacitor: Airborne Acc 
electric: J&H 
31—Motor, high altitude: Pesco 
25—Motor, induction: Pesco 
20—Selector, solenoid: Adel 
27—Solenoid: Cannon 

38—Starter, 
40—Starter: J&H 
43—Thermocouple, jet engine: GE 


37—Thermostat, 
Heating. 


28—Valve, super. 


combustion: Eclipse-Pioneer 


overheat warn.: Vapor 


cont.; Adel 
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@ ELECTRONICS @ FURNISHINGS 65—Pump, hydromatic: HamStan 


72—Pump, oil transfer: Pesco 














15—Analyzer, engine: Land-Air 86—Basin, wash: Weber 
10—Analyzer, ignition: Bendix 87—Buffet: Weber 58—Pump, turbo hydraulic: GE 
14—Changer, frequency: Varo 89—Distress Signal: Kilgore 66—Pump, variable displ.: Vickers 
19—Chopper: Minn.-Hon. 78—Seat, berthable: Burns 70—Turbine, ram air: AiResearch 
22—Crystal, quartz: Aero. Electronics 77—S2at, crew: Burns 71—Valve, blowdown: Cornelius 
6—DME equipment: Bendix 84—Seat, crew: Burns 63—Valve, check: Kohler 
16—Generator, damping: Kearfott 85—Seat, crew: Burns 69—Valve, pump control: Vickers 
21—Gyro, reference: Summers 80—Seat, ejection: Weber 68—Valves, relief: Vickers 
1—Loop antenna: Bendix 79—Seat, folding pass.: Aerotherm 
@ INSTRUMENTS 
17—Motor, geared serve: Kearfott 75—Seat, folding: Hardman 
48—Checker, VOR course: ARC 
7—Motor, integrating: Summers 82—Seat, high density: Hardman 
45—Compass, N-1: Kearfott 
20—Power supply: Bendix 73—Seat, passenger: Burns 
44—Compass, Polarpath: Bendix 
9—Receiver, glide slope: Bendix 74—Seat, passenger: Teco 
55—Computer, airspeed: Kollsman 
3—Receiver, marker beacon: Collins 76—Seat, passenger: Teco ° “ ” 
57—Controller, cabin press.: AlResearch 
2—Receiver, VHF: Bendix 81—Seat, radar oper.: Hardman 
51—Gyro, angular rate: Summers 
23—Regulator, magamp: Westinghouse 83—Seat, radio & nav.: Hardman 
50—Gyro, rate: Minn.-Hon 
1l—Relay, polarized: Barber-Colman 88—Urinal: Weber 
47—Indicator, angle attack/yaw: AiRe 
12—-Reproducer, tape: Presto 
search 
— 1 : GROUND EQUIPMENT 
5—Transceiver, HF: Collins . @ 54—Indicator, landing speed: Safe Flight 
i : ° 
13—Tranemitter, eynehse: KeasSote 103—Cleaner, steam: Aeroil 46—Monitor, altitude: Kollsman 
i : —_"* 
¢-Tranamitter, VHP: Oelline 105—Dryer, infra-red: De Vilbiss 56—Recorder, flight: General Mills 
18—Tubes: General Electric 104—Energizer, jet: Motor Generator 49—System, integrated flight: Collins 
8—T : : 
une, entenge: Collins 100—Heater, ground: Janitrol 53—Transmitter, gyro roll: Eclipse 
102—Omni, terminal: Collins 52—Transmitter, rate gyro: Eclipse 
@ FUEL SYSTEMS 114—Regulator, air: De Vilbiss 
97—Flowmeter: GE 101—Stand, gyro test: General Mills @ MISCELLANEOUS SYSTEMS 
115—Flowmeter: Hydro-Aire 111—De-icers, small tube: Goodrich 
96—Indicator, fuel qty.: Avien © HYDRAULICS 113—Desiccator: Lear 
95—Indicator, fuel qty.: Simmons 64—Motor, booster pump: GE 106—Exhaust stacks: Ryan 
90—Pump, afterburner fuel: GE 62—Motor, constant speed: Vickers 107—Pump, alcohol: Lear 
91—Pump, fuel: Lear 67—Pump, high speed: Pesco 109—Pump, heater fuel: Lear 
94—Pump, fuel: Pesco 60—Pump, hydraulic: N. Y. Air Brake 108—Pump, water injection: Lear 
92—Pump, fuel boost: Hydro-Aire 59—Pump, hydraulic: Denison 110—Rescue, air-sea: Simmonds a 
93—Pump, fuel scavenge: Lear 61—Pump, hydraulic: Pesco 112—Valves, butterfly: Barber-Colman : 
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EXCLUSIVE FEATURES FOR 
ADVANCE BASE OPERATIONS: 





Only the C-119, specially built for Increased payload + Better bulk Cargo Clear- 
the job, could land and take ance and Distribution « Shorter Take-offs and 

off with heavy loads from the Landings « Rough Field Landing Gear « Crew 
tough terrain encountered in for- Bail-Out Chute « Provision for External Fuel 








ward combat areas. An important 
new feature of the Fairchild C-119 
is its special Rough Field Landing _ 
Gear. The lever suspension principle 
used in its design facilitates clearance of 
obstacles, substantially reduces dynamic loads and permits : 
full efficient shock absorption. Also incorporated are follow-up 7 a oii. ; 
steering with increased power, shimmy-free co-rotating wheels and 
free-floating torque axle. In every detail from nose to twin-tail, Hi 2 
the “Flying Boxcar”’ is built for the rugged jobs it 
is called upon to do. No other bulk cargo airplane can 


compare with the combat proven C-119! a 
Guided Missiles Division, Wyandanch, L. |, N. Y. 


Engine Division, Farmingdale, L. |., N. Y. 
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Letters 





Letters should be addressed to The Editor, 
American Aviation Magazine, 1025 Vermont 
Ave., N.W., Washington 5, D. C. Anonymous 
letters will not be printed, but names will 
be withheld upon request. 


AFA EDITORIAL 


To the Editor: 

MANY THANKS FOR THE WON- 
DERFUL EDITORIAL. HOPE WE CAN 
CONTINUE TO JUSTIFY YOUR 
CONFIDENCE AND SUPPORT. 

ARTHUR F. KELLY 
Chairman of the Board 
Air Force Association 

7 
To The Editor: 

I thought your editorial on AFA’s 
“Fresh Look” contained in the Sept. 
14 issue of AMERICAN AVIATION WAS 
splendid. 

So many people look upon the Air 
Force Association as being entirely bi- 
ased and as but a stooge for the Air 
Force. I can assure you that this is not 
true, and was not true during my tenure 
of office as president or chairman of 
the board. We do believe in air power 
and in what it can do for our country 

HAROLD C. STUART 
1001 Connecticut Avenue N.W. 
Washington 6, D.C. 


- 
COMPREHENSIVE 


To the Editor: 

Please accept my apologies for this 
belated note but I have been travelling 
almost continuously in the last month 
and have only just been able to take 
this opportunity of thanking you for 









the BWIA article. I think it is amazingly 
comprehensive and does admirable 
justice to a fairly complex subject. 
Again many thanks. 

C. F. SPURRIER 
Assistant to General Manager 
British West Indian Airways Limited 
Port-of-Spain 
Trinidad, B.W.I. 
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AIR SAFETY 


To the Editor: 

I got back from spending 24% days 
in the CAB’s public hearing into the 
mid-air collision over Michigan City 
Ind., to find your September 28 issue 
and the letter by W. W. Andrews on 
page nine. 

Mr. Andrews apparently has fallen 
for that old gimmick to the effect that 
the way to prevent violations of the 
present Civil Air Regulations is to in- 
vent some new regulations which would 
somehow make it more illegal to vio- 
late regulations than it already is. 

For 2% days I listened to a baffling 
variety of technical, complex discussion 
We had to sit through the power set- 
tings for a Convair 340 (United's) 
American's 240, the life histories of the 
respective airline companies involved 
the pilot’s histories, and a vast amount 
of other trivia—all presumably aimed at 
determining what caused those two air- 
planes to collide at about 11,000 feet over 
Michigan City in CAVU conditions. 

Out of all this mass of stuff finally 
seeped the obvious facts: nothing what- 
ever was wrong with the airplanes, ths 
engines, the radios, the physical con- 
dition of the crews, the financial con- 
dition of the companies, or the book- 


keeping systems they used. Just om 
thing was clearly wrong: the four pilots 
simply weren't looking where they were 
going. 

I suppose it’s normal for all of us 
in aviation to subconsciously mak 
everything pertaining to flying appear 
complex and explainable only by a few 
selected experts. Not so in this case; it 
all added up to the same thing, and it 
would be no different if it had been one 
bus running into another bus on the 
highway. All the hardware was found 
to be in first-class shape; the drivers 
just weren’t looking where they were 
going. 

Mr. Andrews could write new rules 
until he was paralyzed. If the pilots for 
some reason don’t look where they’re 
going in the most perfect weather, 
there’s no rule known to man that will 
make up for such carelessness. The pres- 
ent rules for VFR flying are quite ade- 
quate—if they are used. Unfortunately 
they have been badly misused for so 
long that the average person’s reaction 
is pretty much like that of Mr. An- 
drews. They apparently think it’s quite 
normal and logical for airplane pilots 
to go charging blindly through space, 
running into qther airplanes, and that 
some non-existent law is needed to im- 
press upon them that that’s not the 
safe way to fiy. 

Of course, that’s so much bunk 
We've had air traffic rules for years 
which say quite clearly and simply that 
careless and reckless flying is not to be 
tolerated. There are appropriate means 
for prosecuting violators, and the pen- 
alties can be severe. 

Mr. Andrews is somewhat vulner- 
able for selecting the Michigan City 
collision as his proof that new regula- 





Leading World Airlines have selected 
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for greater speed, economy, and payload 
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tions are needed. I was startled to listen 
to passengers in those two airplanes 
testify that they saw the other some 
time (one as much as five minutes) be- 
fore the actual collision. This would 
hardly indicate that the United and 
American pilots were “overflying their 
eyesight,” as Mr. Andrews put it. 
MAX KARANT 
Assistant General Manager 
Aircraft Owners and Pilots Association | 
P. O. Box 5960 
Washington 14, D. C 


LOUDSPEAKERS AT NEWARK 


To the Editor: 

The editorial page of your August 
17 issue contained a well earned plaudit 
for the N. Y. Port Authority for the 
excellent terminal facilities recently 
commissioned at Newark Airport. Men- 
tion was made of “an excellent centrally 
located loudspeaker system which .. . is 
operated by Allied Maintenance.” This 
statement, while quite true, might be 
somewhat misleading. The two very 
competent and attractive operators of 
the paging system are employed by 
Allied Maintenance; however, the loud- 
speaker system is owned, installed and 
maintained by the New Jersey Bell 
Telephone Company. 

Our company worked in co-opera- 
tion with the Port Authority to create 
an outstanding communications instal- 
lation at Newark 

The telephone companies across the 
country are vitally interested in the 
progress that has been made by aviation 
in these first 50 years and are playing 
an increasing role in furthering this | 
success story. | 

L. S. KING 





General Service Manager 

New Jersey Bell Telephone Company 
540 Broad Street 

Newark 1, N. J. 


SPAIN COMES BACK | 


To the Editor: 


I wish to thank you for your kind- | 
ness in sending me an extra copy of | 
the Sept. 14 issue of AMERICAN AVIATION 
with the article entitled “Spanish In- 
dustry Stages Come-Back.” | 

I have read this article and have | 
found it of great interest, and do be- 
lieve that Spain will also find it so. 

LT. COL. JULIO SALVADOR 
Air Attache 
Spanish Embassy 
Washington, D. C. 
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This photo shows instrumentation and control panels for testing the J-47 jet engine. 
GE engineer has an unobstructed view of engine under test through window at right. 


Testing the J-47 Jet Engine 
with Greer Equipment 


Greer test machines used 
to maintain high quality 
control at GE engine plant 

Why does General Electric use 
Greer test machines in checking 
the J-47 engine? Is it Greer accu- 
racy? Dependability? Experience? 
It’s all of these, of course, and more. 
Greer points to an unequaled record 
for service to the industry; a repu- 
tation that guarantees complete 
satisfaction; a list of customers 
reading like a “Who’s Who” of the 





Another test cell for checking jet engines. ayijation world. 
General Electric test standards are among the 
nation’s highest. Greer helps maintain them 


Pioneers in test equipment, Greer 
has more recently aroused industry- 
wide interest by furthering the 
standardization of test equipment. 
The Greer catalog (yours on 
request) will reveal a remarkable 
selection of standard units for a 
great variety of testing jobs, and 
Greer’s staff of engineers can help 
solve your problem 
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Shown here is the control panel for nozzle 
test stand. This, like other equipment shown 
was built in closest collaboration with GI 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohx 
2832 East Grand Boulevard, Detroit, Michigan * and sales representatives in all principal cities 








CUTLASS ABOARD A CARRIER AT SEA 
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The Navy’s new swept-wing, twin-jet F7U-3 fighter, 


designed to be a top performance member of America’s Air 


Power team, prepares to land during carrier evaluation trials. 








Chance Vought Aircraft ........... = 


ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION ¥ 
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Editorial 





Letter to a Secretary 


Henorable John Foster Dulles 
Secretary of State 
Washington, D.C 


Dear Mr. Secretary: 


HE AMERICAN AIRCRAFT manufacturers and 

the American flagship airlines are quite genuinely 
concerned about the attitude and the policies of your 
Department. 

Let’s admit at the outset that you have one 
of the toughest jobs in the world today. No one 
could or would deny this. 

Let’s admit, also, that compared to the ob- 
viously vital and pressing problems of Korea, the 

Far East, the USSR., 
Trieste, Iran, Germany, and 
others in the world complex, 
the problems of aviation 
may seem, to you, relatively 


insignificant. 
L/. e We think an incon- 


trovertible case exists, how- 

ever, for the vital impor- 

tance of this country’s avi- 

ation in today’s and tomor- 
row’s world. Perhaps one bit of evidence in favor 
of this is that eight to a dozen years ago, aviation 
did occupy a position of importance in the Depart- 
ment which you now head. 

Today aviation is a tiny sideline quite far re- 
moved from your own good counsel. But believe us, 
Mr. Secretary, aviation is not a sideline in other 
governments of the world. National self-interest is 
not being neglected elsewhere. 

The concern of our manufacturers is with the 
attitude of your people—our servants—abroad. This 
is not a new problem. It has existed for many years 
back. But it’s time that something was done about it. 

There are some noteworthy exceptions, of 
course, but the average American embassy and lega- 
tion abroad has an ingrained abhorrence of anything 
smacking of commercialism. Yet the sale of Ameri- 
can aircraft abroad is of extreme importance in 
many more ways than merely making commercial 
sales. No manufacturer asks any American foreign 
officer to engage in selling, but there are a great 
many times when our foreign service could be very 
helpful in aiding an American sale versus a competi- 
tive sale from another country. Yet the attitude of 
your people—our servants—ranges from indifference 
to scorn and even, on occasions, downright passive 
sabotage. There is no lack of specific examples 
available. 

You must be aware, or you should be aware, 
that the diplomatic services of some other leading 
countries are active agents sparking the sale of com- 


OCTOBER 26, 1953 


mercial products and especially such: important 
products as commercial airplanes. Royalty even takes 
a hand in pushing the home products. And just 
recently, a big foreign banking group—with the ac- 
tive aid of the particular government involved—was 
getting ready to offer easy credit terms on a scale 
difficult to match by the U.S., especially since we 
give most of our money away without really putting 
it to work in international trade. Is it too much t 
ask that our foreign officers soil their delicate hands 
ever so slightly in the furtherance of this country’s 
world interests? 

There is so much that your Department could 
do, even if it only means a change of attitude from 
sneering and brushoffs to one of manly manners (and 
perhaps of understanding where the money comes 
from to pay the salaries). 

Now on the airline front, Mr. Secretary, just 
where do we stand? Back in 1944 this country called 
the first postwar international air conference and 
spearheaded a drive for freedom of the air. Quite 
apart from the fact that we were sold a “five free- 
doms” bill of goods which proved to be disadvan- 
tageous to anyone who really sought freedom of the 
air, the fact remains that what little we salvaged 
from the 1944 conference seems to have deteriorated 
ever since. 

There is even reason now to suspect that we 
may be heading toward a restrictive policy. Does 
anybody really know what our policy is? We mean 
apart from high-sounding words. Are you aware of 
the present aviation problems in India, Brazil, Mex- 
ico, the Middle East and other touchy spots? Do we 
really believe in the 1944 freedom policy? Do you 
know what will happen to our air rights when we 
stop buying those rights with billion-dollar gifts? 

The case is very strong that international avi- 
ation is a great weapon for peace. It is a means of 
reducing the petty suspicions and attentions to 
national boundaries. It can help in a multitude of 
ways to foster international relations. Yet aviation 
keeps sliding farther and farther down the scale of 
things in your Department. Certainly you have some 
pleasant chaps working hard at the job of checking 
the decline of our air influence abroad, but this isn’t 
enough. Not by any means. Aviation needs to be 
pushed high up the Department ladder. That is 
unless you want to assist it into the oblivion which 
received so completely our merchant marine. 

Your urgent personal attention is needed, M 
Secretary, before our manufacturers and our airlines 
are neatly maneuvered out of the firm positions war- 
ranted and merited by this country’s economic and 
political standing in the world. 


Respectfully yours, 
Wayne W. PArrRISH 





"A S tatesmanlike Doctrine 
for Airpower™ 


© @ @ @ that’s this Air Force Association's “Statement of Policy," 
according to an Editorial in American Aviation 
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> EDITORIAL “All of those aviation organizations which turn out 





reams of resolutions once a year and all of those strictly 


artisan organizations. such as the Navy League, should 
; \ | g ; g 
AFA's ‘Fresh 


take this occasion to examine the statement of policy 
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“We have given the AFA statement of policy attention 


on this page because we believe this organization, almost 





w 


ueged 
page wae priv 
wited guests _ 





. alone, is striking at fundamentals in our military pro- 
4 . . . . 
gram. .. . We like AFA’s broad policy approach and 


advocate its adoption.” 











WHAT IS THE AIR FORCE ASSOCIATION? 


It’s an independent, non-military, non-partisan organization, established in 1946. It was founded by 
such former Air Force men as Generals Spaatz, Doolittle and others to work for adequate airpower 
in the interest of world peace. It publishes “AIR FORCE” Magazine, a monthly publication which is 
recognized as the authoritative journal of military aviation. 
through AFA Squadrons all over the country. It co-sponsors the annual Wright Brothers’ Celebration at 
Kitty Hawk. It stages a national airpower convention each year where leaders of government, labor 
and industry meet to discuss in open forum their common plans and purposes. 


It works for airpower on a local basis 


Who Can Belong to AFA? 


1. Current members of the USAF—Service Membership 3. AF ROTC Cadets or CAP Cadets—Cadet Membership 


$5 Annually $3 Annually 
2. Honorably Discharged Members of USAF or Predecessor 4. Civilians Who Wish to Demonstrate Their Interest in 
Services—Active Membership $5 Annually Aviation—Associate Membership $5 Annually 
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| AIR FORCE ASSOCIATION, 1424 K St., N.W., Wash. 5, D.C. F e Mailed CHL Reguedt 

@ Please send me AFA‘s Statement of Policy [] | ; AIR FORCE ASSOCIATION’S 
@ Please tell me how | can become an AFA Member on a | se —_ 

| aaa bess. Statement of Policy” 

(SERVICE, ACTIVE, ETC.) ‘ 

@ Send details on how my company can affiliate with AFA as 

| an Industrial Associate. [] 

ASK ABOUT OUR PLAN 

, Same. FOR AFFILIATION OF YOUR 

| aporess COMPANY WITH “AFA” AS 

| AN INDUSTRIAL ASSOCIATE 
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Meet the mechanical marvel behind 


“PROJECT TINKERTOY” 





kertoy’ ey, "an Automatic $ ystem 
peeds Production in Electronics 


‘Project Tin 


By WALDEMAR KAEMPFFERT 
Rew Your Tuc 


This tiny electronic device is the secret 
behind that amazing U.S. Navy and 
National Bureau of Standards development 
you’ve been reading about... 


Hush-hush for many months, aviation, computing, and com- 
“Project Tinkertoy”’ can now munications are five of the fields 
be revealed as one of the most where it is immediately applicable 
remarkable developments in ... where its ability to produce a 
modern electronics...a Tech- wide variety of electronic circuit 
nique that will very probably combinations will produce tre- 
revolutionize manufacturing mendous savings in materials,time 
methods in the electronics and and labor. Forfurtherinformation 
allied fields. Radio, television, on its possibilities, applications... 


Came Contact Engineering Department 


WILLYS ELECTRONICS DIVISION 


OF WILLYS MOTORS, INC. 
| Toledo, Ohio Arlington, Va. 
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something 
is happening 
in the 


world of aviation 


This man talks a new language. With 
three-dimensional charts—or a piece of chalk 


he can tell you an amazing story. Along these lines 


Today, an entirely new principle of aircraft design and 
development is in operation at Martin, 


tailoring airpower to the requirements of a new ag 


It is known as Martin Systems Engineering. This is a science 
and a method of developing aircralt, guided missiles 

and electronic weapons systems not as traditional 

lying vehicles... but as fully coordinated spaceborne systems 


that are the result of operations problems 


Many persons closely concerned with ou 
national security already know what this man is saving 
not only with words but with new weapons systems 


that are on the way. And they can tell you that 


You will hear more about Martin! 


o 


THE GLENN L. MARTIN COMPANY 
IRCRAFT BALTIMORE * MARYLAND 




















Industry Spotlight 





The B-47D, according to industry reports, will be a combination turbo 
prop/turbojet-powered aircraft. A Curtiss-Wright T49 turboprop engine will be 
installed in place of each inboard, double jet pod. The single outboard jet pods 
remain untouched. 

. 
Rolls-Royce is at work on a new turboprop type engine which 
should be announced in the near future. It is a 3000 horsepower tur- 

bine which the company expects to advance to 4000 horsepower 

within a period of four years. 

° 

A basic difference in U. S. turbine engine design practice is now becoming 
apparent. Several manufacturers, looking back on the approximate 50°, growth 
in engine power during the life of older models, are designing engines with frontal 
areas to support similar growth. At least one manufacturer feels such radical 
growth is tapering off; this firm is putting its effort toward designing the best 
possible compact engine it can design. It will depend on future models to take 
care of growth factors. 

. 
Industry speculation is that Lockheed Aircraft Corp. may be 
leading the atomic-powered-aircraft design race. The U. S. Air Force 

held up any mention of the Lockheed contract, which Lockheed 

officials claims was the first one let, for 28 months prior to releasing 


a simple acknowledgment earlier this month. 
+ 


There is no basis for industry rumors that the Douglas Aircraft Company 
is planning an advanced model of the Douglas DC-7 to be known as the DC-7B 
and featuring Fowler type flaps. Douglas is working on a new flap linkage which 
would be applicable to both the DC-6B and DC-7. This is still in the wind tunnel 
but shows considerable promise. 

e 
Fairchild Airplane & Engine Corp., which will show the air- 

lines a commercial version of its delta-wing cargo plane proposal late 

this month, has been seeking a technical information exchange agree- 

ment with A. V. Roe Ltd., manufacturers of the AVRO Vulcan. 

AVRO officials declined the exchange offer because they feel they 

lead the world in experience on large aircraft of this type and plan on 

building their own commercial jet transport, the AVRO Atlantic. 


Data released at the time of the Douglas F4D’s successful attack on the 
world speed record, which it set at 753.4 miles per hour, disclosed the Navy 
fighter has a wing span of 33 feet 6 inches and length of 50 feet. Powered by 
a Westinghouse J40 jet engine, rated at 11,600 pounds with afterburner, the plane 
weighed 20,000 pounds at take-off, 16,550 on landing. Some 3440 pounds of the 
plane’s 700 gallon fuel supply was used up. 


AVRO Orenda engines and Armstrong Siddeley Sapphire 
engines, both rated at around 8000 pounds thrust, are being pro- 
posed as substitutes for the 3500-pound Rolls-Royce Derwents in the 
AVRO Jetliner. The airlines, three of whom are reported interested 
in reviving the Jetliner if the range can be increased to 1500 miles, 
want the Sapphires, while AVRO favors the Orendas. 
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3D 
Te Display 


NEW PRODUCTS 
NEW PROCESSES 
NEW SERVICES 


NEW IDEAS 
FOR 


AVIATION 


Show Your Product 
ta Three Dimensions 


3rd 


INTERNATIONAL AVIATION 
TRADE SHOW 


MAY 9-6-7, 1994 


71ST REGIMENT ARMORY 
PARK AVENUE & 34TH STREET 
NEW YORK, N. Y. 
& 
Over 40,000 Square Feet 
of Exhibition Space 





Aviation’s Largest 
Industrial Trade 
Show 


J 
FOR DETAILS WRITE 


AIRCRAFT TRADE 
SHOWS INC. 


HOTEL McALPIN 


NEW YORK 1, N. Y. 
Department B 


Cable Address 
“Airshows” 


Telephone 
PE 6-5933 


CONNOLLY & LEOPOLD 
Management 




















The weight B.F.Goodrich saved 
here...is still on this plane 


O MATTER what job the Navy 
N thinks up for Lockheed’s Neptune, 
it always turns out that a lot of equip- 
ment has to be taken along. Maybe it’s 
electronic search equipment, and/or a 
lot of added armament, but whatever 
it is, it's important. The airplane has 
been designed through many changes, 
always stepping up her capacity to 
carry more useful load. 

Some of this weight-saving comes 
out of landing equipment. From the 
beginning, this famous series has been 
equipped with B. F. Goodrich wheels, 
brakes, tires. One of the weight-saving 
changes on the BFG brakes is a new 
kind of brake block. No rivets are used. 
The lining is cemented onto a light 
magnesium shoe. And the brakes last 
longer because more of the lining is used. 

Another way the brake was made 


lighter (and better): The B. F. Goodrich 


16 


expander tube principle has the basic 
advantage that braking action applies 
equal pressure over the full circle of 
the drum, giving greater braking power, 
better load distribution. Today's B. F. 
Goodrich brake has a new, narrow- 
cavity tube that gives even more brak- 
ing pressure, with /ess fluid, and, of 
course, lighter weight. 

Landings on the new brakes are safer 
smoother. The brakes respond smoothly 
and quickly to minimum pressure, take 
emergency overloads better, cannot lock 
or grab. There are other advantages 
Ventilated shoe dissipates heat more 
rapidly. Retractor spring action elimi- 
nates wear due to drag. Relining can be 
handled with a screwdriver and wrench. 

The B. F. Goodrich wheels on the 
Neptune are light, strong magnesium 
castings. Tires are the lightest weight 
practicable for the loads carried. These 


developments for greater safety and less 
weight are typical of continuing product 
improvement at B. F. Goodrich. 

Send this coupon if you would like 
more information about any B. F. Good 
rich aeronautical products. Check the 
items, print your name and address in 
the margin below (or pin to your 
company letterhead). 


Adhesives representative call 


Mail to The B. F. Goodrich Co., 
Dept. A-78, Akron, Ohio 


- 
| Tires ] Pressure Sealing 
| ] Wheels and Zippers 
| Brakes Canopy Seals 
| } De-Icers [7 Rivnuts 

= -ated ibbe a. 
| Heated Rubber Hose and other 
| 7 Avtrim accessories 
; [ Plastilock [) Please have 
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Lead Times: Challenge for Weapons Systems 


Future of USAF’s new program hinges on coor- 


dination with accessory equipment firms. 


FirzsIMons 


By Puiu A. 


( NE of the 


reorganizations 
iircraft and engine equipment manu- 
facturers is foreshadowed by the 
Single Prime Contractor Policy under 
the much discussed Weapons Systems 


greatest and 


ever to hit the 


upsets 


Concept. The obstacles ahead for the 
SPCP are impressive and, according to 
top industry officials, the need for satis 
actory solutions to many of the known 
well delay for 
application of 


problems several 


any 


may 

years widespread 

these new policies. 
The $64 question is this: “Will the 
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SPCP eliminate program slippages, cut 


save money or produce 
The an 


a better understanding ol 


lead times, 


better combat-ready aircraft?” 
swer lies in 
the problems which have prompted the 


\ir Force to experiment 


*A firm equipment development 
plan is needed, one stretching over a pe 
riod of years, to avoid continued repro 
gramming. Such 
vates the problem of proper equipment 


reprogramming agera 


development and standardization and in 

turn prompts large scale retrofitting. 
® The split in authority and re 

sponsibility which finds Wright Air De 


Command (WADC) et 
gineering and Air Materic 
Command (AMC) production interests 


velopment 


interests 


contradicting each other. 


\ number of specihic difhcultic 
have arisen in these major problen 
areas: 

® How to avoid “sole-source” pri 


curement practices by building adequat« 


productive capacity lor equipment i 


development. 
* How to cope with airframe man 


ufacturers’ 
must be 


model specifications whicl 


extensively changed, due t 


inadequate guidance on what accessory 
production 


equipment ts available for 


aircralt. 


* How to get along without a 








stated policy for determining whether 
equipment will be government fur- 
nished (GFAE) or contractor furnished 
(CFE), and without adequate agree- 
ment on status of equipment items for 
production aircraft. This often pre- 
vents proper production and procure- 
ment timing necessary to phase equip- 
ment into aircraft as scheduled. 

Possible solutions include: 

*Long range development, pro- 
duction and procurement planning, 
preferably for 3 to 7 years; 

* Decision-making authority dele- 
gated to the operating levels in order 
to resolve conflicting engineering 
(WADC) and _ production (AMC) 
interests. Lacking this, it is suggested 
that developmental functions of WADC 
be re-integrated into AMC, or an office 
under the Joint Chiefs of Staff should 
handle both functions; 

* Productive capacity for newly de- 
veloped products assured by providing 
the equipment manufacturers with sufh- 
cient time to make detailed specifica- 
tions available to the USAF and indus- 
try, thus permitting competitive bidding 
or production. 

*A workable yardstick created to 
guide aircraft manufacturers when for- 
mulating new aircraft specifications. 
This will require WADC and AMC 
agreement on the developmental status 
of equipment. 

Critics uniformly agree that equip- 
ment phasing problems can be over- 
come if both Congress and the Air 
Force understand the need for a firm 
planning base. Periodic top-level Air 
Force reprogramming prevents proper 
phasing of equipment into aircraft. 


Five-Year Base 

The programming cycle chart on 
page 17 establishes a planning base of 
five year development period over- 
lapping the four and one half year pro- 
duction planning cycle by one and one 
half years. It is based on the best esti 
mates of the time required by Air Re 
search and Development Command's 
WADC and the Air Proving Ground 
Command to fully develop a piece of 
new equipment to “standard” status. 

The program planning for new 
aircraft to be delivered in year 
1956, as shown on the chart, should 
have been performed in the period of 
late 1951—early 1952. However with a 
planning base of five years the develop 
ment planning of equipment such as 
fire control and bombing systems should 
have been started for these aircraft in 
fiscal year 1947, 

The Air Force should now be 
starting development of equipment 
items essential to the performance char- 
acteristics of aircraft scheduled for de 
livery during fiscal year 1960. 

Production and procurement of a 


fiscal 


developmental item im a short time is 
a very expensive proposition, if and 
when it can be accomplished. When it 
can’t be accomplished less _ effective 
items must be used or slippages must 
occur in phasing the item into the 
aircraft and later retrofitting this item. 

A factor greatly influencing the 
ability to meet program schedules is 
the insistence on competitive buying 
dictated by Air Force procurement di 
rectives. The “sole-source” procurement 
procedure might meet scheduled de 
mands by purchasing from the equip 
ment manufacturer who has been de 
veloping the item during the evaluation 
and development period of the aircraft. 
However this practice has been frowned 
upon officially as an undesirable pro 
curement method. 


Inevitable Pitfalls 

Even the slow production period 
of approximately one and a half years 
currently being tested by the Air Force, 
the Cook-Craigie plan, has inevitable 
pitfalls for phasing the required equip 
ment into the aircraft when the evalua 
tion period is over and volume produc 
tion starts. 

AMC production and procurement 
people have said they should know 
about six months after the intensive 
service evaluation period starts what 
specific accessories and equipment are 
going to be needed. Wright Air Devel 
opment Command engineering spokes 
men respond that they can’t possibly 
know that early. 

At present the determination of 
what is to be Government Furnished or 
Contractor Furnished equipment is 
based on the relative complexity of that 
equipment. Yet the Air Force has no 
stated policy for this determination. 


In order to come up with a com 
plete combat-ready aircraft, planning 
must be made for all equipment items 
in sufficient time to develop a produc 
tion and procurement program prop 
erly phased to match the aircraft as 
sembly line needs. This is only pos 
sible when GFAE and CFE are de 
fined sufficiently in advance, including 
the classification of all items according 
to their stage of development. 

One of the most critical elements 
in establishing production schedules has 
been the inclusion in model specifica- 
tions of developmental items. 

When the Wright Air Develop 
ment Command (WADC) of the Air 
Research and Development Command 
(ARDC) reviews a model specifica 
tion it may and often does substitute 
equipment of development status for 
the equipment proposed by the aircraft 
manufacturer. This often appears neces 
evaluation tests, to 


sary, in view of 


bring the performance of the aircraft 


up to the defined program needs. T! 
procurement of these particular 
velopmental items, however, often cat 
not be accomplished in time. 

A prominent member of the equi 
ment industry suggests that the status 
of both GFAE and CFE should b 
agreed to by the engineering interests 
in WADC and the production interests 
in AMC. The agreed status of al 
equipment should be made available as 
a guide to the aircraft manufacturer. 

Critics have believed for some time 
that the fundamental these 
problems lies in the lack of integratior 
at the operating level or by a top level 
management team. 


cause ol 


One new development in this di 


rection came as Secretary of the Air 
Force Harold Talbott 
sponsibility for all production and pro 
curement functions in the Air Force t 
Lt. Gen. Orval Cook, Deputy Chief of 
Staff /Materiel. Gen. Cook now has Ai: 
both AMC and 


delegated re 


Force purview over 
ARDC. 

While Lt. Gen. Laurence Craigie 
Deputy Chief of Staff/Development, re 
tains his responsibility for research, he 
now reports to Gen Cook. 


Past Performance No Guide 


It is presumptious, many claim, t 
judge the expected performance ability 
of aircraft manufacturers designated 
Single Prime Contractors on the basis 
of their past CFE performance. To illus 
trate this point, CFE aircraft develop 
ment time has been taking two to four 
years. When obliged to develop and buy 
the fire control system presently sup 
plied as GFAE, the Single Prime Con 
tractor will be faced with managing 
7-10 year development period. 

The Single Prime Contractor Policy 
under the Weapons Systems Concept 
presumes a_ gradual 
GFAE program and a concurrent in 
crease of the CFE program. This con 


decline ot the 


dition, however, does not 
alter the problems inherent in getting 
the right kind of 
right time, into the proper aircraft. The 


problems facing the Air Material Com 


appear \ 


equipment, at the 


mand, observers say, will simply move 


to the Single Prime Contractor. 
The key to SPCP 
factor of the 


success 1S the 
aircraft manu 
ability. The 
equipment keeping clos« 
tabs on Convair’s B-58 project, the first 


unknown 
facturers performance 


industry is 


to operate under SPCP, for clues. Con 


vair is currently sparking an equipment 
development before starting 
production of the B-58 airframe. 

Only SPCP experience. will 
whether or not the aircraft manuta 
with a free reign is in a better 


than the Ai 
eee 


program 
show 
turer 


developmental position 
Force. 
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New Stratofortress. Mode! of the Boeing B-52A shows new nose and crew 
compartment design, allowing for side-by-side seating of the pilot and co-pilot. Auxiliary 
fuel tanks are slung beneath the wing near the tip. The B-52's, now slated for 


second-source production at Boeing’s Wichita plant, will make up “more than seven” 


bomber wings. 





Fairchild Wins Chase C-123 Contract 


Fairchild Airplane & Engine Co., 
Hagerstown, Md., is gearing itself for 
production of the Chase-designed 
C-123B assault transport after its re 
cent victory over four other aircraft 
manufacturers in the bidding for the 
“Avitruc” contract. 

Production of the _ controversial 
plane should get under way about the 
middle of next year, according to W. 
L. Landers, vice president and general 
manager of Fairchild’s Aircraft Divi- 
sion. Present Air Force planning calls 
for about 165 C-123B’s for Army use. 

Landers does not anticipate the 
hiring of additional personnel for the 
new contract. Due to the present 
stretchout in C-119 production, enough 
workers will be available for building 
the assault transport, he said. Decelera- 
tion of the C-119 schedule has already 


caused the laying off of some 600 per- 
sons, while another 600 are expected to 
go by the middle of November. 

In awarding the contract to Fair 
child, AF Secretary Harold E. Talbott 
said the bid was accepted “because it 
was on a fixed price, non-redeterminable 
basis and was 10°% lo. than the next 
lowest bid.” He further stated that the 
contract will call for Fairchild’s use 
of tooling and materials procured by 
Kaiser and now in storage. 

Kaiser had originally held a con 
tract to produce the planes. Under con- 
tract terms only a downward revision 
in Fairchild’s price will be possible as 
a result of the firm’s use of these items, 
Talbott added. 

Unsuccessful 
bidding, all of whom were invited to 
, 


by the AF, 


contenders in the 


submit bids include Con 





CHASE-BUILT version of the C-123 in flight. 
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solidated Vultee Aircraft Corp., The 
Glenn L. Martin Co., Lockheed Air 
craft Corp., and North American 
Aviation, Inc. Fairchild did not re 
ceive an invitation but asked and was 
permitted to bid at the last moment 

Following announcement of the 
contract award, Fairchild officials im 
mediately planned trips to Willuw Run, 
Mich., to inspect the Willys Motors 
(Kaiser) tooling for the “Avitruc, 
They also set up talks with Michael 
Stroukoff, president of Stroukoff Avia 
tion Corp. and designer of the C-123B, 
in regards to possible awarding of sub 
contracts to the West Trenton, N. J. 


company. 


TWA Begins Non-Stop 
NY-Los Angeles Flight 


Trans World Airlines inaugurated 
an eight-hour eastbound transcontinental 
non-stop service between Los Angeles 
and New York with one flight daily 
beginning October 19. The flight is 
scheduled to depart Los Angeles nightly 
using Lockheed Super Constellations 
with a sleeper-sit up combination, in 
competition with the announced Ameri 
can Airlines’ Douglas DC-7 non-stop 
service scheduled to start November 29. 


National Air Policy 
Review Mostly Civil 


The primary emphasis of the forth 
coming review of the nation’s aviation 
policy by the Air Coordinating Com 
mittee will be upon civil aviation, in 
cluding the many important areas ol 
inter-relationship between civil and mili 
tary aviation, according to Under Secre 
tary of Commerce for Transportation 
Robert B. Murray, Jr. 

During a recent speech, Murray 
said that the review will not cover avia 
tion issues of a strictly military nature, 
since such questions are receiving atten 
tion at other government levels. 

When ACC has decided on a 
specific agenda of individual policy 
issues to be reviewed, Murray explained, 
each member agency will then develop 
its comments and proposals on those 
affecting its area of responsibility. Time 
and personnel limitations will preclude 


holding formal public hearings, he said, 


but industry groups will be invited to 
submit pertinent information and recom 
mendations “in the form of written 
statements.” 

Of current «/iation studies on air 
line development policies, the role of 
the Government in airport development, 
and airways user charges, Murray said 
that they are proceeding and that major 
portions would be completed by late 


this year. 
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Ryan Aeronautical has entered iis Mode! 72, 
Navion, into the Naval Air Training Command competition for a trainer to replace 
the North American SNJ. Modifications on the Navion include new wing tip design 
which increases span four feet and installation of “all around” visibility in canopy. 
Full plexiglas bubble canopy will be standard in production model. Side-by-side trainer 
can utilize either the Continental 0-470-A, 0-470-13, or Lycoming GO-435, C2B engine 
Gross weight increases to under 3000 pounds, compared to 2850 pounds in commercial 


version. Dimensions: span, 37'8”, 





military version of the 


length 279”. 





Examiner in Favor of 
Slick- Tiger Merger 


CAB Examiner F. Merritt Ruhlen 
has recommended CAB approval of the 
merger of Slick Airways into The Fly 
ing Tiger Line. Ruhlen said the unified 
company will be able to operate more 
economically than either company can 
separately. 

He added that the merged frm 
“will have a much greater chance to 
continue as an effective competitive air 
cargo carrier than would either carrier 
operating separately.” 

The merger agreement, 
into in the spring, contemplates that 
FTL will be the surviving company. 
It is subject to final CAB approval, a 
decision looked for by the parties before 
the end of the year. 


entered 


Ruhlen recommended approval sub 
ject to compliance by the merged firm 
with various labor protective conditions. 


New Members Attend 
Ninth IATA Meeting 


The Ninth Annual General Meet 
ing of the International Air Transport 
Association in Montreal October 5-9 
was attended by two new member air 
lines—Hunting Air Transport and 
Japan Air Lines. At the end of the 
meeting it was learned that Air- 
Vietnam has joined IATA and _ that 
three others—Aigle Azur, Airwork, and 
Alitalia—are in the process of doing so. 

The tenth AGM will take place in 
Paris starting September 13, where Max 
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Hymans, board chairman of Air France, 
will take over the IATA presidency 
from G. R. McGregor, president of 
uA. 

The Montreal meeting showed that 
there is increasing concern that tourist 
and first-class services are becoming too 
similar and that 
bringing airlines “close to the economic 


reduced revenues aré 


margin.” 


Douglas: No Jet Yet; 
DC-7 for Time Being 


Douglas Aircraft Co. president Don 
ald W. Douglas reports that most satis 
factory progress is being made in the 
development of a practical and depend 
able Douglas jet transport, but that his 
firm expects to maintain its prestige in 
the commercial field for the immediate 
future with the DC-7. 

Douglas pointed out that the first 


company to build a prototype is not 
necessarily the one which gets produc 
tion orders, adding, “We cannot over 
look the fact that in a few weeks fleets 
of highly improved DC-7’s will pro 
vide the airlines with proven and profit 
able services on a par with the more ex 
pensive and more or less experimental 
untested performances ot yets-to be 
promised elsewhere for the next few 
years.” 

“We do not plan to begin construc 
tion on these newer turbojet types until 
we have satisfactory answers or con 
siderably more progress in such prob 
lems as initial purchase and maintenance 
costs, size of the market, noise control, 


economical fuel consumption, adequate 


lor transoceanic operations, suit 


range 
able landing fields, and safe patterns 


in metropolitan areas,’ Douglas said. 


IATA Group Urges 
‘Copter Operating Tests 


Paralleling a similar recommenda 
tion of the Air Transport Association 
helicopter committee month 
ago, the International Air Transport As 
sociation technical 
ommended a program of prototype test 
ing of rotary wing aircraft under actua 


sey eral 


committee has rec 


operating conditions. 

Presenting its report at the recent 
IATA general meeting in Montreal, th 
group also recommended: 

® Flight research into flight safety 
criteria and optimum approach, land 
ing, and take-off procedures for built-uy 
areas; 

* Better weather forecasting, na\ 
gational facilities, and procedures; 

* Greater stability and better con 
trol characteristics for rotorcraft at and 
near hovering speeds. 

Civic agency participation in the 
development of suitable heliports an 
facilities, and in 


protecting approact 


paths from obstructions, was anothe: 


committee recommendation. 


CAB Member Urges 


Reconsidering Act 
CAB Member Harold A 


“complete thorough e» 


Former 
Jones claims a 
evaluation, and assessment 
should be the Civil 
tics Act experiment.” One reason, said 
Jones, now U. S. delegate to the ICAO 
Council, is that the Act “has not brought 


and efficient aur 


amination, 


made of Aeronau 


into being a sound 


transport system.” 

Writing in the current issue of the 
Northwestern University Journal of Au 
Law and Commerce, Jones looks ot 
“independent agencies” as a 
a “New Deal” experiment in which the 


legislative, 


Ww holk as 


three powers of government 


executive, and  judicial—have _ beer 


united in each such whicl 
( AB is one, 

Jones said the Act has not been 
failure,” but he 


room for 


agence Vy, ol 


“complete indicated 
there is substantial 
ment. “One thing lacking in CAB ovet 


the years,” he said, “is reasonable pre 


improve 


dictability of actions.’ 

He also emphasized the exceed 
ingly contradictory and anomalous situ 
ation of the Department of Commerc 
developing a route pattern through its 
power to finance and lay ‘out airway 

. and a so-called independent regula 
tory commission (CAB) also planning 
system.” 


an air route 
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SYSTEMS ENGINEERING is key to efficient use of pneumatics 


in aircraft design. One power source serves multiple 


systems 


New Accessories Spur Pneumatics Growth 


Millions spent in development money begin to pay 


off as early service problems are licked. 


By Joun W. Catvert 


HE MODERN AIRPLANE is 
seven times more effective as a 
weapon, and carries 12 times more 
power than its counterpart of World 
War II. These increases in a relatively 
short period of time have necessarily 
resulted in significant increases in com 
auxiliary 


ever-increasing 


plexity. The demands for 
power to operate the 
armament, radar, propulsion, guidance, 
and cabin comfortization system loads 
have increased sharply. 

A new problem faced the aircraft 


designer. Large amounts of additional 
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power were required without reducing 
the effectiveness of the main engines 
beyond certain restrictive limits. It was 
this suddenly mushrooming requirement 
for more and more power that gave 
birth to the concept ol pneumatic powel! 
systems tor aircralt. 

Today the development and current 
operational progress of individual pneu 
matic power units and complete systems 
are as dynamic and unprecedented as 
the advances made in aerodynamics, 
propulsion, and radar. An entirely new 
class of prime mover (lightweight 
power turbo-machinery) has 


since World War Il. 


evolved 


The major 
power equipment in current operationa 


pieces of pneumatic 
service are: 

* Gas Turbine Compressor (GTC): 
This is a packaged power plant in the 
below 500 hp class. It is designed as an 
airborne auxiliary unit to supply com 
pressed air on the ground or in flight 
for main engine starting, generation ol 
electrical power, heating, refrigeration 
etc. It can also be used as a piece ol 
ground equipment. 

It is similar to a conventional turbo 
jet engine except that the total pressure 
drop across the turbine is substantially 
equa! to the compressor pressure Frise, 
and useful energy is extracted in the 
form of bleed air which is diverted from 
passage through the turbine. 

® Gas Turbine Shaft Power Unit 
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AIRESEARCH’S COMBINATION compressor-shaft power unit provides 
a flexible assembly for a wide variety of air and ground services. 


(GTP): The schematic arrangement of 


the shaft power unit is comparable to 


that of a turboprop engine. The full 
compressor flow passes through the 


turbine, and useful work is taken out 
through reduction gearing. The GTP 
has the same compressor as th. GTC, 
but a larger turbine to accommodate the 
full flow. 

® Air Turbine Motor (ATM): The 
ATM uses main engine or auxiliary gas 
turbine compressor bleed air to drive 
a generator at a constant speed, or for 
such services as driving an afterburner 
fuel pump. Operational mack‘nes of 
this class are rated up to 175 hp, and 
drive generators up to ratings of 60 
KVA. 

® Air Turbine Starter (ATS): The 
ATS uses auxiliary gas turbine com 
pressor bleed air to start main gas tur 
bine engines. Multi-engine aircraft use 
common ducting so that bleed air from 
the operating main engine can be used 
to start the remaining engines. Equipped 
with multiple pads, these units can 
take several different forms of electrical 
and hydraulic energy off the one motor. 

* Gas Turbine Motor (GTM): The 
GTM is similar to the air turbine motor, 
but bleed 
principle. The gas turbine motor accepts 
compressed air, burns it in a combus 
tion chamber to raise the level of energy 


operates on the and burn 


extracted, and then converts this higher 
energy into shaft torque. 

® Systems: In at least one installa 
tion, the Convair P5Y, a complete pneu 
matic power system has been in opera 
tion for over three years. This aircraft, 
being a flying boat, must be capable of 


operating independently of ground 
auxiliary equipment. Consequently the 
two gas turbine compressors aboard 


provide compressed air for starting the 
main turboprop engines and, in addi 
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tion, provide compressed air tor air tur 
bine motors driving alternators when 
on the water. In flight, bleed air from 
the main propulsion drives 
these same air turbine motors, and the 
GTC’s are used for wing anti-icing. 


engines 


Each of the component parts of this 
system can be used independently, but 
the greatest weight advantages accrue 
when the units are combined into a 
system. 

The inherent advantages and limita 
tions of such pneumatic power systems 
were compared carefully with the prob 
lems confronting competitive systems 
This investigation strengthened _ the 
competitive outlook of pneumatic power 
machinery because: 

® Available from the main propul- 
sion engines, bleed air is economical 
and easy to use; 

* Compressed air is an easily con 
trolled fluid that does not burn, doesn’t 
freeze or congeal, and is available 
wherever an airplane can fly; 

® Once bleed air is used and duct 
ing established, the use of an auxiliary 
that 


produces an addi 
tional supply of the same fluid becomes 


power source 
attractive; 

* Auxiliary gas turbines use the 
same fuel as the main engines, creat 
no logistics problem; 

*A wide variety of system con 
figurations are possible to satisfy specifi 
combinations of power, installation, and 
duty cycles; 

*It can be used to supply power 
in any form, or in any combination of 
forms; 

*Its use is not affected by cold 
weather. 

These advantages prompted the air 
craft industry, backed by the military 
services, to embark upon a program re 
quiring the expenditure of millions of 


development dollars and millions « 


critical development man-hours. 

Although compressed air is now a 
accepted operational means of supply 
ing auxiliary power, each of the con 
ponents of the system has been expected 
to sell itself. There are other means of 
starting a main engine; however, wher 
a portion of the weight of the GTC is 
charged off to other services on the air 
plane, it is believed that no other sys 
tem is as desirable. 

While electric starters are used or 
many current fighter aircraft, and have 
been used as starter-generators, higher 
thrust engines (above 6000 pounds) and 
all turboprop aircraft built in the United 
States are currently using pneumatic 
starters, even though they were only 
For ex 


few years 


140 hp pneumatic 


d./eloped a ago. 


ample: A 


weighs 28 lb, while a 15 hp electric 


Starter 


starter weighs over 40 pounds. It ap 
pears that 35 hp is the breakpoint be 
tween electric and pneumatic starting 
equipment. 

It appears that in the future either 
pneumatic or propellant type starters 
latter 


tested) will supply the required starting 


(the only now being service 
torque for all aircraft engines. 

Considering that field use started 
1950, turbine packages have 


ti) o 
Lil gas 


seen a remarkable variety of applica 
tions. 

An interesting application is the 
arrangement developed by Douglas Air 
craft Company for the Navy. It is in 
tended to be carried on the outside of 
carrier aircraft for ferrying to advanced 
bases. Housed in a tear shaped tank, 
it is equipped with retractable wheels 
so that it can be towed about the deck 
or airstrip when detached from the air 
craft. 

There have been a number of air 


borne GTC installations, such as_ the 


twin units installed in the Convair P5Y 
ind the GTP in the Martin P5M 
Another illustration of the versatil 


ity of a compressed air supply gas tur 
the so-called GH4, 
four million BTU-per-hour heater unit 


ine 1S which is 


for preheating large bombardment au 


raft under arctic conditions. It consists 


or a gas turbine compressor package 


ombined with six combustion heaters 


Air turbine motors are used efte 
tively in driving generators from 5 KVA 


to 60 KVA, and for driving afterburner 


fuel pumps. The ATM driving a 60 
KVA generator is in the 135-175 hy 
lass, while the ATM driving a 40 


KVA generator on the P5Y is rated at 
approximately 90 horsepower. An ATM 
of 50 hp is used on the Douglas A3D. 
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Power turbines such as the ATM 
are rated for 100 to 200 power at 
50,000 feet, which indicates that tre 
mendous excess power (overload rating) 
is available at the lower altitudes. 


Air turbine motors are generally 
divided into two basic types—the 
variable-area nozzle type and the inlet 
throttle controlled type. The variable 
area nozzle gives higher efficiency and 
reduces air consumption, thereby mini 
mizing bleed penalties to the main en 
gine. Consequently it has been favored, 
particularly for higher horsepower 
drives, where its use shows up to greater 
advantage. The cost vs. efficiency break 
point between the variable-area nozzle 
and the inlet throttle type appears to 
be in the neighborhood of 25 horse 
power. 

One of the big problems has been 
to perfect automatic controls that will 
prevent the misuse of these machines 
by unskilled operators. 

Field experience to date has been 
that the gadgetry involved in auto 
maticity has proved much less reliable 
than the basic gas turbine. Even so, 
the nature of the machine is such that 
this automaticity is still preferable to 
normal operator control. One redeem 
ing feature is that piston engines with 
a similar degree of automaticity have 
overcome various comparable develop 


ment troubles. 


Trend Toward Packaging 


The trend in packaging is to re 
duce weight by enclosing only the hot 
parts of the turbine and nozzle box in 
a compressed air plenum chamber. Thus 
the maximum surface temperature of 
any part of the gas turbine, except the 
exhaust flange proper, is only slightly 
higher than that corresponding to heat 
of compression of the air, which is less 
than 500° F. This “cool skin” con 
struction is a major safety factor. It 
eliminates hot surfaces and, should the 
outer skin of the gas turbine be pierced 
by a projectile, the lce.kage would con 
sist of compressed air at heat of com 
pression rather than hot gases. 

Another feature of new designs is 
the use of a single combustion chamber. 
Chis eliminates dual ignition and any 
nc.d for cross-firing means or fuel flow 
equalizers. The arrangement of the 
combustor is such that the removal of 
a single clamp permits immediate with 
drawal of the flame tube and inspection 
of the turbine nozzles. 

In general, iuternal changes have 
reflected need for higher gas and air 
through-flow rates. Design improve 
ments h..- already been made to elimi 
nate sensitivity to extreme thermal 


shoc ks. 
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For equal diameters and only a 
20 weight increase, turbine wheel 
power outputs have increased from 175 
hp to 450 horsepower. Similarly the 
specific heat release of combustors has 
gone up from six million BTU-per-hour 
per cubic foot to eight million, com 
pared with the five million applicable 
to a current production jet engine. 

The trend in small gas turbines is 
toward simplicity, reliability, and adapt 
ability, with fuel consumption and 
frontal area being of secondary im 
portance. Improvements in fuel con 
sumption that could be achieved with 
more complexity, it appears, would not 
offset the consequent increased cost and 
reduced reliability. 

Several organizations have spent a 
good deal of time and money in the 
development of pneumatic power units 
and now share in the production. One 
of the major contributors to pneumatic 
developments has been the AiResearch 
Manufacturing Company, a division of 
The Garrett Corporation. 


An Early Start 


AiResearch experience in the re 
search, development, and production of 
many related aircraft components and 
systems influenced the company to make 
an early start in this field. Its engineers 
and production specialists developed 
and produced the first air cycle refriger 
ation turbine for aircraft, and have been 
successful in the development and pro 
duction of cabin pressurization com 
pressors for the airlines. 

AiResearch activities in research, 
development, and manufacture of elec 
tric actuators, cabin pressure control 
valves, temperature controls, electronics, 
and heat transfer equipment have all 
contributed to the total development of 
the packaged gas turbines. 

Specialized engineering teams have 
contributed such vital components to 
the gas turbines as: Low and high pres 
sure pneumatic-electric starter motor 
and ignition switches, pneumatic over 
load control units, pneumatic tempera 
ture control units to monitor turbine 
temperatures, special oil coolers, auto 
matic starter air control valves, and 
pressure regulating valves. 

As starting torque horsepower r 
quirements move upwards, as electrical 
loads continue to increase, and as 
ground power requirements continue to 
grow, the advantages of pneumatic 
power become even more attractive. 
And as continual refinements are made 
and experience is gained on present 
equipment, further strides are being 
realized in increasing simplicity and 
reliability, and in lowering maintenance 
costs. It appears that the newer equip 


ment will more and more take the form 
of combination units. 

Although gas turbine motors have 
gained only limited flight experience at 
this time, it appears that their increased 
eficiency in relation to air turbine 
motors will produce a growing demand 
for them. 

The basic prime mover is now tak 
ing the form of a combination com 
pressor-shaft power unit (GTCP). It 
provides an output shaft for generator 
drive in the same manner as the GTP. 
and also provisions for bleed air of the 
heated type. Although the two maxi 
mum ratings of the GTCP (bleed and 
shaft power) are not available simul 
taneously, reduced outputs of both shaft 
power and bleed air may be extracted 
at the same time, resulting in a versatil 
machine for generalized service. 

Larger aircraft can carry the full 
weight of a GTCP along with air tur 
bine starters, and either air turbine 
motors or gas turbine motors. Such us¢ 
ot a GTCP supplying all ground ele 
trical requirements while the main en 
gines are inoperative, and at the same 
time supplying cooling or heating air 
through the airplanes’ air conditioning 
system, enables the aircraft to be com 
pletely self-sufficient. The unit can ther 
be used to supply starting power 
through the air turbine starters. In 
flight it can be used for intermittent 
electrical and compressed air duties 
with bleed from the main engines 
carrying the bulk of the accessory load 
through the air or gas turbine motors 


External Pod Mounting 


While impractical for internal use 
by lightweight fighter aircraft, the same 
unit can still be used effectively. The 
GTCP can be mounted in an external 
store pod, in which form it can be car 
ried on the pylons of fighters and 
ferried to an advanced base for use as 
ground equipment. The GTCP can 
keep the radar alive, the engine warm 
and the cockpit either cool or warm 
(as required), and at the same time be 
ready to crank up the main engines 
on an instant’s notice. 

The basic advantages of the auxil 
iary gas turbine and associated power 
turbo-machinery have become increas 
ingly attractive as reliability and sim 
plicity of maintenance have been in 
creased through growing experience. 

The firms in this specialized field 
now generally believe that within threc 
years small gas turbines will be the 
equivalent in service life and reliability 
to piston engines weighing two to thre« 
times as much, and in equal produc 
tion quantities will be able to compet 
in cost with piston engines. — 
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F. E. Newbold 


General Manager 
Stratos Division 


Fairchild Engine and 
Airplane Corp. 


Pneumatics 
For Tomorrow's 
Transports 


F. E. ‘‘Gene’’ Newbold at 35 is considered to 
be one of the industry’s youngest top executives, serving 
in the combined post of vice president of the Fairchild 
Engine & Airplane Corp. and general manager of its 
Stratos division. The latter post he has held since 1949. 

He joined Fairchild’s engine division in 1940, 
directly after graduating from Princeton with an en- 
gineering degree. Prior to his present position he was 
representative for Stratos and the engine divisions on 
the west coast and, later, manager of engineering oper- 
ations for the engine division. 

Under his management the Stratos division, 
through diversifying and increasing its line of pneu- 
matic accessories, has grown from 100 employes to 
about 800. 

Newbold, a native of Devon, Chester County, 
Penna., is a member of The Institute of the Aeronautical 
Sciences and the Society of Automotive Engineers. He 
lives on the south shore of Long Island. 


HAS the jet’s impact on aircraft accessories, such as 
. Stratos manufactures, been as great as its effect on the 
basic airplane? 


A. At least as great. The introduction of the jet 
engine opened a new source ol energy to serve accessories 
compressor bleed air. At the same time, space limitations 
and the configuration of the jet engine sharply reduced the 
number of pads available for mounting accessory drives 
As a natural result, the energy of air bled from the jet en 
gine compressor has been used for various aircraft require 
ments. Higher speeds made possible by the jet engine have 
also greatly affected accessory requirements. 


Q. What are some of the principal uses made of this 
bleed air? 


A. The first and most obvious was the piping of 
compressed air to the cabin to pressurize it. Since bleed 
air temperature is too high to be introduced directly into 
the cabin, it has to be cooled. This was accomplished with 
simple air-to-air heat exchangers. As bleed temperatures 
rose higher and cooling requirements for the cockpit becam« 
greater, refrigeration turbines were added. For instance, we 
ourselves have built cooling units ranging in capacity from 
10 pounds of air per minute to as much as 100 pounds of 
air per minute. 


Three Possibilities 


Q. Cooling systems are not the only application of 
bleed air; there are correlary developments, aren’t there? 


A. Yes. Development of small, high speed turbines 
for cooling purposes drew attention to the fact that air 
turbines might be a convenient source of power. The lack 
of available engine pads, as well as the flexibility of in 
stallation, were factors in attracting interest to bleed power 
units. Three possibilities were immediately apparent. Basic 
ally they are: 


® A turbine operating entirely on compressor air; 

* A turbine operating on bleed air from the com 
pressor which has its energy level raised by the 
burning of additional fuel—the so-called bleed and 
burn system. 

® Use of the cooling turbine as a power supply. 

They have, however, some inherent limitations. 


Q. You mention inherent limitations. What, in gen- 
eral, are they for each of the three possible systems? 


A. The last mentioned—use of the cooling turbine 
as a power supply—presents an extremely complex control 
problem. The power and the cooling requirements must 
be met by the same unit. While such a system would be 
attractive because of weight and space savings made pos 
sible by having the unit serve a dual function, the difh 
culties appear to preclude its wide usage. The first system 
—straight bleed air turbines—is relatively convenient, al 
though the control system must be very accurate and have 
a rapid response rate. Turbine inlet temperatures are mod 
erate, which permits the use of common materials. The 
major design problem is the economical use of bleed air, 
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“... Operators are Strongly against this type system” 


since the accessory drive must produce its rated power over 
a wide range of bleed pressures and temperatures, these 
varying with engine and airplane speeds. In larger units, 
variable nozzles would appear attractive to conserve bleed 
air. The bleed and burn system is economical in its use of 
bleed air, but adds complications which to a great degree 
offset this advantage. Addition of heat by burning fuel in 
the bleed air can even cut the variations in the energy level 
of the gases going to turbines at various flight conditions. 
However, control complexity, the fire hazard, the additional 
weight required in the form of fireproof enclosures and 
similar safeguards, appear at this time to outweigh the 
advantages. Many airplane manufacturers and most opera 
tors are strongly against this type of system because of the 
dangers inherent in a fire outside of the engine itsell. 


Q. For what functions are accessory power drives 
most likely to be used? 


A. A bleed turbine can be used for many different 
purposes. Among them are alternator drives, with the 
ilternator driven either through reduction § gearing or 
mounted on a common shaft. Speed controls for such an 
ilternator drive can be completely pneumatic and can main 
tain alternator output frequency with great accuracy under 
varying flight conditions and variations in alternator load. 


Other Applications 


Other applications, either currently in use or con 
sidered, include operation of hydraulic pumps, fuel transfer 
pumps, water injection pumps, in flight refueling pumps 
and mechanical actuators. The latter are used in the opera 
tion of such things as dive brakes, flaps, landing gear, bomb 
bay doors, etc. 

Turbines are already being used in some of these 
applications in military aircraft. They offer advantages in 
space savings and systems weight and benefit by their 
adaptability to remote location. 

Objections have been raised, however, to the in 
creasing amounts of compressor air required and to the 
piping of hot compressor bleed air around the aircraft, par 
ticularly in commercial jet transports. On the other hand, 
hot air anti-icing ducts throughout the aircraft may, in 
some cases, be tapped as a supply for the pneumatic turbine. 
This leads to a considerable weight saving. 

Another use of this type of turbine is as a standby 
unit in case of the failure of normal hydraulic or electrical 
drives. This application, of course, is restricted to multi 


engine aircraft. 


Q. What about emergency accessory drives for single- 
engine aircraft? 


A. In the case of single-engine airplanes, turbines 
operated by ram air seem to be in order for emergency 
drives. Such turbines would provide power as long as the 
iirplane moves. They can be designed to operate at speeds 
ibove Mach l. 


A ram air turbine could be stored inside the airplane 
and swung into the air stream only in an emergency, thereby 
adding nothing to the drag of the airplane when not in use. 
Ram turbines can be made to supply hydraulic or electrical 
energy sufficient to serve accessories necessary for bringing 
the airplane down for an emergency landing. 


There have been numerous cases of fighter aircraft 
which have remained aloft after losing their power suff 
ciently long to completely deplete the battery. With ram 
turbines, the size of the battery could be reduced, hence it 
appears that they can be added as a safety factor at no 


increase in overall weight. 


Q. The question of contamination of the bleed air 
has been raised. Has consideration been given to this prob- 
lem in association with air conditioning systems for jet 
aircraft? 


\. Contamination may be caused by either injection 
of liquids in order to boost power or by oil leakage into 
the compressor air through the seals. Depriving air con 
ditioning systems for jet aircraft of compressed bleed air 
will necessitate development of new equipment. This new 
equipment would recessarily differ from present pressuriza 
tion and air conditioning practices used in transport air 
craft powered by reciprocating engines. Due to the higher 
operational altitude of the jet transport, cabin compre ssors, 
if used, will be extremely complex, heavy and costly. In my 
opinion, every effort must be made to eliminate the con 
tamination at its source. If this can be done, we will elim 
inate a complex mechanical unit from the aircraft’s mainte 


nance sc hedule. 


For cooling today’s transports, one of three systems 
is used: the air cycle system, the freon system, and a com 
bined system. Air for cabin pressurization is provided by 
either an engine-driven compressor or by bleeding from a 


turbo supercharger. 


Combinations of air-cycle/vapor-cycle cooling units 
are being developed and arranged so that each portion of 
the system can operate independently when desired. Con 
siderable flexibility is obtainable. The low power require 
ments of the vapor cycle make this type of cooling equip 
ment attractive where ground cabin air conditioning is 


required, 


Bleed Air Problem 


Q. Is your experience with military jet aircraft ap- 
plicable to civil jet aircraft? 


A. The primary benefit of our past experience as 
applied to future commercial jet transports may not lie in 
using existing equipment, but in the application of the 
knowledge gained in the development of bleed air equip 
ment for military airplanes. 


In the consideration of accessories for yet transports 


a very important decision has to be made, i.c., “to use or 
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“Cost probably will be considerably higher ” 


not to use” bleed air. This decision will establish the type 
of equipment and the proper answer will be an important 
factor in the development of successful jet transports. 


Accessories in such aircraft will not be “things added 
after the airplane is built.” In many cases the accessory will 
be just as important a factor in the safe and economical 
operation as the basic airplane. In the case of pressurization 
for very high flying jet transports, the equipment must have 
the same reliability demanded of a wing, for example. 


Q. What effect does diverting bleed air have on 
engine performance? 


A. The prime objective of the engine manufacturer 
in designing his engine is to develop thrust for airplane 
propulsion. The use of bleed air is a nuisance to him. 
Bleeding one per cent of air from the engine reduces thrust 
by roughly two per cent. There are, however, other factors 
of weight and simplicity which tend to even the score, and 
in the final analysis, the engine provides the most efficient 
source for compressed air for pressurization. This is not 
always true in the case when the air is used to drive some 
other accessory. This is a more complex problem for which 
no general solution can be found. Each application must be 
studied with due consideration to length of mission, air 
consumption, duration of accessory operating cycle, etc. 


Freon Systems 


Q. If bleed air is not available for cabin pressuriza- 
tion and air conditioning, what are the alternatives? 


A. There are many different possibilities. The com 
pressor supplying cabin air may be mechanically driven 
from an engine pad or may be driven by a bleed air turbine. 
Due to safety requirements, two or three compressors, each 
capable of maintaining the required cabin pressure probably 
will be installed. At the altitudes jet transports would oper 
ate, these compressors will have two or even three stages if 
centrifugal designs are used. Roots type or similar positive 
displacement compressors are a possibility, particularly with 
mechanical drive. As mentioned above, these units will be 
much more complex, heavy and expensive than current 
units. 

Cooling may be accomplished by freon or combina 
tion freon and air cycle systems. The jet aircraft will re 
quire a high pressure ratio and impose greater cooling loads 
on the equipment, but the same basic principles are satis 
factory to meet them. 

The vapor systems (i.e. freon) requiring as they do 
only about 1/5th to 1/10th of the power of the air cycle 
system, are likely to attract great interest since they can be 
operated economically on the ground if electrically driven. 
Present freon systems patterned after commercial equip- 
ment are too heavy, but lightweight, compact equipment 
suitable for aircraft is currently being tested. 


Most of the popular vapor cycle systems use freon, 


but other gases may prove more attractive for «aircraft aj 
plications. All will pose a high temperature limitation i: 
that condensation temperatures above 250° F. are not prac 
tical. For the immediate future this will not create any 
great difficulties, since the aircraft speeds will not be hig 
enough to preclude use oO! air cooled condensers. (Present 
day fighters in high speed operation under summer day 
conditions experience cooling air temperatures of aroun 
200° F.) When greater speeds are encountered, artificia 
heat sinks, such as the fuel, evaporation Of water, etc., may 


be used. 


Q. What are some of the drawbacks hindering driv 
ing of accessories directly from the engine? 


A. There are definite limitations on practicability of 
direct mechanical drives, since the jet engine is tightly 
cowled and has a limited number of pads. In addition 
bringing mechanical power into the airplane from pod 
mounted engines imposes some difficult engineering prob 
lems, plus increased pad drag, if space is allowed for all 


accessories. Consequently, the air bleed power turbine wi 


have its application in the jet transport. 


Q. What will be the cost of accessories for jet air 
craft in comparison to present equipment? 


A. Cost probably will be considerably higher. Muctl 
more is demanded of the equipment both in the way o 
performance and reliability. In addition, testing—both de 
velopmental and_production- requires installations hereto 
fore undreamed of in connection with accessory equipment 


Power Requirements 


While not as extensive as test equipment required 
for jet engines, very high air flows are required and duplica 
tion of altitude conditions with pressure equivalents of 
60,000 feet may be needed. Since these conditions must be 
created with flowing air, they demand considerable power 


and intricate control and metering equipment in test cells 


Q. Has Stratos developed any equipment for military 
jets which might be directly applicable to jet transport 
aircraft? 


A. I believe so, but to a limited extent. Our air 
cycle refrigeration units for large bomber aircraft are ap 
proximately the size which, at least in the initial stages 
jet transports will need. We are, of course, studying new 
pressurization and ir conditioning systems directly related 
to jet transport aircraft. So far it has been difficult to estab 
lish just which way the industry will go on the approach t 
this problem. Operating experience on some of the new 
] 


model jet engines just going into military service wi 


materially affect this approach. The conclusions and recom 
mendations of the CAA will also be a major factor ir 
the final decision. Whatever direction the development may 
take, our experience will be available to help maintain the 


supremacy of American civil and military aircraft. © © ® 
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You may never need it! 


But if you do, it’s ready and waiting for you 
in the enormous spare parts department at 
Wilcox. Like 200,000 other separate items, 
it’s stocked for your convenience ... and 
your assurance that—if you buy equipment 
from Wilcox today — you can service it for 


many years to come. 


wilcox 


ELECTRIC COMPANY, INC, 
Fourteenth and Chestnut 
Kansas City 27, Missouri, U.S.A. 
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News Briefs 





Lear, Inc. has established an air- 
craft service division, based at Santa 
Monica Municipal Airport, with Arthur 
W. Cruse as general manager. Division 
will provide service for executive and 
other aircraft and will handle Lear’s 
speed conversion of the Lodestar, as 
well as sales. 
° 
Group of aircraft instrument sales 
and service companies have formed the 
National Association of Aircraft In- 
struments, with offices in a Pacific Air 
motive Corp. building in Burbank. 
C. C. Smith of Aerosmith Instrument 
Co. in Hawthorne has been named 
chairman of the working committee to 
set up policies and procedures. 
° 
Northwest Airlines has begun a 
six-month service test program with 
seven P&W R-4360 CB-2 engines. Aim 
is to establish reliability with an eye 
toward replacing the R-4360 B-6’s cur- 
rently used on its fleet of 10 Boeing 
B-377’s. 
~ 
Air Coordinating Committee post 





poned October 9 meeting of Washing 
ton, D. C. area airport operators until 
CAB has prepared its proposals on the 
pending one-year test in the area, ultiliz 
ing special flight procedures for high 
density traffic. 

* 

An approximate $400,000,000 com- 
mercial and military Constellation back 
log is reported by Lockheed Aircraft 
Corp., with sales to date totaling $265, 
739,176. Lockheed that 
Connie transports are in production or 
on order than at any time since the 
plane first flew in 1943. 

7 

Shell Oil Co. has concluded a con- 
tract with Eastern Air Lines for delivery 
of about $35 million worth of avgas to 
New York, Washington, Atlanta, and 
other EAL route Deliveries 
begin February 1 and presumably the 
contract will meet a major part of the 
carrier's requirements for grade 10 
and 115 avgas for two years or more. 

. 


states more 


points. 


Courtlandt S. Gross, executive v.p. 
of Lockheed, reports that first year ex 


with the divisional [ 


aimed at separation ot long range policy 


perience 


making from operating responsibilities 
has resulted in tangible benefits. In 12 


months, the California 


turned out sales of nearly $560 million, 


$160 
Service $27 


Terminal revenue 


Georgia division 
Lockheed Aircraft 
Lockheed Air 


with 


reaching $4 million. Total employment 


34.640. 


is now atl 
e 


A Carrier Payments Unit has been 


established by CAB to handle disburse 
ments and accounting of airlines 
monthly claims for subsidy mail pay 


ments. To be staffed by 


unit comes under the Budget and Fiscal 


Section of the Secretary’s office 


Bendix Aviation Corp. is building 
1 new plant at Teterboro, N. J., for its 


+ 


103.250 


The 


square-foot building, to be completed by 


Eclipse-Pioneer Division. 


; | ' 
October, represents largest singie ¢€x 


pansion in Bendix north Jersey manu 


acturing facilities in over 10 years. 


set-up 


division has 


; 


million, ana 
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DURHAM PRE-OILER 


REDUCES INITIAL ENGINE 
STARTWEAR, SAFEGUARDS 
AGAINST TAKE-OFF FAILURE 


For Information or Demonstration Arrangements, Contact 


AIRCRAFT SERVICE, INC. 4 


50-19 MORTNIGH GLVD. wooowIoE 77. & 1 \ 


ASTORIA 4-9000 





at the same time, lubricating all bear 


DURHAM 





from the pre-oiler 


Pre-heated oil 
gushes through your aircraft engine 


softening congealed preservative oil 
and flushing it from the oil passages. 
ing and journal surfaces and prim- 
ing the oil pump. 

An intricate gauge-valve unit located 
on the hose at the engine enable- 
vou to control the exact pressure go 
ing into it. 

This Durham Aircraft 
Oiler is truly a remarkable machine. 
You will want to see how it works 
for your aircraft. 


Service Pre- 
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in “cans,” then loaded aboard trucks. 


How G.E.’s Strother Field Modification Shop Helps USAF Achieve 
Maximum jet engine life at minimum cost 


As part of a world-wide jet service organization, a small, busy 
General Electric jet service shop near Winfield, Kansas, now 
helps our Air Force stretch out the service life of J47 engines. 

G.E.’s Strother Field Modification Shop performs minor 
repair and modification work on J47 turbojets. The shop’s 
efficient service and careful use of factory techniques help the 
Air Force get maximum service life from its J47s . . . and at 
minimum cost. 

Work done at Strother Field ranges from repairs on engine 
parts such as cross-fire tubes, tailcones, combustion chambers, 
etc., to major engine modification. In “‘modification,’’ new im- 
proved or re-designed parts are installed to bring previous years’ 
J47 engines up-to-date with the latest G-E production models. 

Like the Strother Field Shop, other G-E jet service shops are 
in operation at Los Angeles and Evendale, Ohio. In addition, 
G-E tech reps are available at 65 key locations within the 
U.S. as well as abroad. Their work assures top G-E engine 
performance at all times. Section 230-8, General Electric Com- 
pany, Schenectady 5, N. Y. 


Go COR pr pow confdtence m— 
GENERAL @@ ELECTRIC 









2. ARRIVING AT STROTHER, engines are unloaded by ex- 
perienced G-E crew. Shop is convenient to mid-West 
bases and Boeing, Douglas, and Convair plants. 









3. INTO THE SHOP goes this J47-23 on a specially-built 
dolly. Engine will get new parts to bring 


1. BEFORE SHIPMENT to G-E Strother Field Modification Shop, engine 


removal is handled by aircraft maintenance personnel. Engines are packed it up-to-date with 





. OUTDOOR TEST CELL at Strother makes certain that perform- 
ance of newly modified engine is perfect. Efficient G-E service 
has helped USAF conserve manpower at nearby overhaul bases 








DEVELOPMENT VERSION of Vickers jet engine fuel control simulator duplicates flight 
conditions for any type jet engine. Test stand (left) mounts fuel control unit for test. 


Hydraulics: From Sonic to Thermal Barrier 


Mach 2 designs 


demand higher temperatures 


and higher pressures; market seen expanding. 


By Josepu S. Murpuy 


IRCRAFT HYDRAULICS, | the 

business of operating aircraft sys 
tems and components by fluid power, 
first entered the aviation scene on a 
really large scale in the mid-1930’s with 
the Douglas DC-3. Today it is meeting 
a new challenge in the transition to 
the era of jet-powered aircraft. From 
observations of the engineering and de- 


velopment activities at Vickers, Inc. of 
Detroit, Mich., a name that has become 
virtually synonymous with hydraulics 
in aviation during the past 10 years, it 
is apparent that the industry is not 
only meeting the challenge of the jet, 
but is actually widening the scope of 
hydraulics in aviation. 

From limited use in the DC-3 land 
ing gear, flaps, and brakes, hydraulic 
systems have spread until in the jets 





The Growing List of Jobs for 
Hydraulic Power in Aircraft 


Landing gear, retract & extend 
Landing flaps, retract & extend 
Wheel brakes, power 

Nose wheel steering 

Cowl flaps, open & close 
Propeller pitch control 

Control surfaces, power boost 
Dive brakes, open & close 
Cabin compressors, direct drive 
Cabin compressors, speed control 
Cooling fans, drive 


aa 
SOCeSNQIP wre 


~~ 
Ne 


Alternators & generators, direct 
drive 

13. Alternators & generators, speed 
control 


14. Pneumatic pumps, drive 

15. Pneumatic pumps, speed control 
16. Gun turrets, azimuth & elevation 
17. Fuel pumps, drive 

18. Fueling booms, control 


19. Bomb bay doors, control 

20. Wing incidence, control angle of 

21. Passenger ramps, raise & lower 

22. Rocket magazines, extend & re- 
tract 

23. Hoisting device for helicopters 

24. Hoisting device for lighter-than- 
air 

25. Cockpit enclosures, open & close 

26. Jet engine nozzle control 

27. Windshield wiper power 

28. Radar scanner drives 

29. Tow target control 

30. Pilot seat adjustment 

31. Wing fold control 

32. Missile controls 

33. Boundary layer control 

34. Leading edge flap control 

35. Stabilizer position control 
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they now power new dive brakes and 
sometimes provide the sole source of 
aircrait flight control system operation 
(as in the de Havilland Comet, the only 
jet transport now in operation). Quick 
response hydraulic circuits are being 
engineered for an almost 
future in the field of 
Hydraulic pump and motor combina 
tions are being selected as the drive that 
frequency alter 
aircraft 


unlimited 


servo systems 


will constant 
nator output in 
electrical systems. 

3ut this transition to the jets has 
not been a simple one for the hydraulics 


engineer. In fact the real work still lies 


assure a 
new 100 a-c 


ahead. The supersonic jet fighters and 
bombers now being planned and _ the 
Mach 2 and Mach 3 designs on the 


drawing boards already pose new prob 
lems to challenge the survival of hy 
draulics. Pointing up these problems 
Vickers’ chief engineer James Robin 
son cites these demands that the 
high-speed, high-altitude, jets present: 
* High temperature systems: Sys 
tem operation in the temperature range 
between —70° Fahrenheit and plus 
170° F. has become a thing of the past 
Some production military jets are now 
operating with 250° systems, but the 
real military needs call for a hydrauli 
temperatures 


new 


system operating at 550 
opening up a world of problems. 

* High pressure systems: High 
speed jet aircraft by their inherent de 
sign can no longer tolerate generous 
space provisions for large actuators, and 
the armed services are looking for 
smaller actuators operating at pres 
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AT SFARTAN... 


Your Airplane is Alzways 





In 
In seeking a source of repair, overhaul or conversion for your aircraft, 
you undoubtedly look for three things: 
1. Craftsmanship 
2. Speed of Completion 
SPARTAN 


3. A Fair Price 


You get all three at SPARTAN —a firm that for 25 years has grown 
with the expansion of aviation. From those early days when the work 
consisted of keeping the Company’s customers’ planes and a few itinerant 
aircraft flying to the present highly complex business aircraft, SPAR- 
TAN’S shops and equipment have expanded. Today, the engine overhaul 
plant alone represents an investment of a million dollars and processes 
an average of 150 engines monthly. 





Discuss your projects for repair, overhaul or conversion with SPARTAN. 


SPARTAN AIRCRAFT COMPANY 
AVIATION SERVICE DIVISION 


MUNICIPAL AIRPORT = = MERCER COUNTY AIRPORT 
Repair Station No. 50 ¥ Repair Station No. 3530 
TULSA, OKLAHOMA : WEST TRENTON, NEW JERSEY 
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sures up to 5000 psi. Current 3000 psi 
systems, long recognized as the opti- 
mum from the standpoint of weight 
per horsepower produced, will give way 
where these demands prevail. 

Most problems surround the de- 
velopment of higher temperature sys 
tems, according to Robinson, but they 
are not considered insurmountable. For 
hydraulic system components, the 550° 
temperatures will mean added weight 
in body construction to compensate for 
the drop in strength due to the higher 
temperature. For the steel, bronze, and 
aluminum or magnesium alloys com- 
monly used in today’s systems some 
changes will be in order. Although no 
problem is anticipated with the steels 
or with the newer magnesium-zir- 
conium alloys, bronze bodies may have 
to be made heavier, by added metal or 
by reinforcement through casting in 
steel sleeves. 

Spring materials are particularly 
critical to higher temperature operation. 
Those now being considered which pri- 
marily call for the use of monel are con- 
siderably larger than present units, an- 
other factor that will tend to increase 
component size. 

One of the more critical problems 
presented by the 550° system, and the 
one which presents the biggest chal- 
lenge, is that of sealing against fluid 
leakage, both internal and external. Dur- 
ing the past few years the use of du 
Pont’s Telflon has permitted great ad 











LABORATORY TECHNICIAN checks servo system response using striped disc at left as 
dummy load. In typical test system is accelerated from zero to 2000 rpm in 0.021 seconds 








Behind Today's 
Performance 


Vickers Incorporated, a 
division of the Sperry Corp. 
first entered the aircraft hy- 
draulics field in 1938 with the 
design of a vane-type hydraulic 
pump for the North American 
B-25. The company’s activi- 
ties in aviation were greatly ex- 
panded during World War II, 
and today Vickers stands with- 
out a single competitor that 
offers as wide a variety of 
hydraulic products as it does, 
although the company is faced 
with extensive competition in 
each specialized field. 

As a service to the avia- 
tion industry, in 1951 Vickers 
inaugurated the sponsorship of 
an annual Transport Aircraft 
Hydraulic Conference, offering 
an opvortunity for specialists 
representing civil and military 
operators of transport aircraft 
to meet and discuss service 
problems and new develop- 
ments in aircraft hydraulics. 





32 


vances in the field of hydraulic sealing, 
to the extent that both civil and mili 
tary operations have often resorted suc 
cessfully to back-fitting critical com 
ponents with Telflon seals where leak 
age has been a chronic problem. At 
Vickers success has been reported in its 
use under temperatures as high as 465 
F, in a hydraulically driven radar an 
tenna for shipboard use, in a manner 
that could be directly applied to an 
aircraft installation. 


But the top temperature for the 
present stage of Telflon development is 
seen at 500° F. where compression set 
characteristics become poor and rapid 
wear begins. Although considerable ef 
fort is being directed toward the de 
velopment of even higher temperature 
seal materials, alternate methods of seal 
ing being investigated by Vickers in 
clude the use of hollow metallic “O” 
rings and the metal-to-metal face seal. 


For the higher pressure system de 
signed to meet the critical space require 
ments of the compact jet fighter the 
problems are fewer. The only major 
change contemplated here is one calling 
for system tubing of heavier wall thick 
ness or stronger materials to withstand 
the higher pressures. Other trends for 


such a system design, however, point 
to increased use of cylindrical instead 
of spherical hydraulic accumulators, and 
to designs which include system valve 
functions in the bodies of hydraulic 
motors. 


In hydraulic pump development 
the advent of the jet engine with its 
high compressor shaft speeds has added 
new requirements. Where the accessory 
drive take-off pad on the reciprocating 
engine turned in the order of 1.4 times 
the speed of the engine, or about 3750 
rpm, the jet engine accessory take-off 
operates at 0.6 times compressor speed, 
or roughly 6500-7000 rpm. The result 
has been an increasing demand for 
higher speed pumps to eliminate the 
use of a step down gearing arrangement 
between the pump and the engine ac 
cessory drive. 

At Vickers present 
been designed with a speed range from 
3100 rpm for the larger models to as 
high as 9100 rpm for the smallest unit. 
Laboratory tests have shown that in 
special installations where the life of 
the pump can be sacrificed for greater 
performance, this small pump could be 
operated at 12,000 rpm. For use of ex 
tremely short duration (where the unit 


pumps have 
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CONSTANT SPEED hydraulic drive shown here in schematic layout 
assures constant frequency output in a-c aircraft electrical systems. 


would be considered expendable), op- 
eration at speeds as high as 20,000 rpm 
is possible. 


Although Vickers has a continuing 
development program devoted exclusive- 
ly to the design of pumps that will op- 
erate in the 6000-8000 rpm range, by 
means of a redesign of the diameter of 
the cylinder block kidney slots in most 
pumps now being produced the com- 
pany has been able successfully to engi 
neer a 15% increase in operating speed 
within the past two years. 

Another of the larger areas of 
Vickers development in hydraulics to- 
day is in the field of servo systems, 
where a typical application of a hydrau- 
lic motor acting as a servo device calls 
for accelerations from zero to 2000 rpm 
in about 1/50th of a second. According 
to engineer Norton Williams, servo sys- 
tems that call for an output in the range 
from one to one hundred horsepower 
are best suited to the use of hydraulics, 
and within this range it is both difficult 
and impractical to match system _per- 
tormance being produced by hydraulic 
means with any non-hydraulic system. 

The type of servo system being 
engineered at Vickers is one in which 
a servo hydraulic pump is driven by 
a constant speed external source and 
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its output is controlled by input sig- 
nals which tell the mechanism to do a 
given job, as well as by feedback sig- 
nals that reports what is taking place 
at the working end of the system. In 
a typical problem with present-day de- 
velopment the effort to improve hy 
draulic servo system operation is along 
the lines of widening its range of 
speeds. 

For example, in the use of a hy- 
draulically powered system to drive a 
radar controlled airborne gun turret, 
the goal is to provide a system that 
will come the closest to 100°/ smooth 
operation as the turret follows the 
target. 


Where 


turret 


installations today 





NEW VICKERS hydraulic motor operates at 
constant speed regardless of flow variation. 


have hydraulically controlled systems 
with a speed range of 1000 to 1, mean 
ing that they can be operated at a rat 
of speed anywhere in the range from 
1 rpm to 1000 rpm, or perhaps 0.1 rpm 
to 100 rpm, the goal is to design a sys 
tem with a speed range of 10,000 to |. 

The net result of this type of de 
velopment will not only be to decreasé 
the time lag between the radar signal 
which controls turret motion but als: 
to further reduce the “cogging” or 
hesitating action that still exists in | 
day’s systems. 

In other Vickers developments 
*A special laboratory facility 
being set up exclusively for develo; 
ment work in the constant-speed hy 
draulic drives which are now coming 
into great demand in the swing fror 
dc to 100°% a-c aircraft 

tems on most new military aircraft. 
In this type of system a hydraulic 
drive is used to insure the constant 


electrical sys 


frequency output of an airborne alte: 
nator or generator, which is critical 

the performance of an a-c electrical s 

tem. The Vickers design uses a fixe 

displacement hydraulic pump drive: 
by each engine and supplying hydrauli 
pressure to a variable displacement mo 
tor and speed control device. Should 
an engine failure occur, the remaining 
power source will still permit a partia 


output at the alternator end, all the 
time maintaining constant frequency 
output. 


The success of Vickers hydraulic 
developments in this field is borne out 
by the fact that they are being used in 
lighter-than-air designs as well as 
jet fighters and transports, with five 
models now flying with the system in 
stalled. 

® The company has spread its cd 
velopment activities into the core of the 
jet engine business by winning a U. S 
Navy Bureau of Aeronautics competi 
tion for the design of a jet engine fuel 
control simulator and an_ estimated 
$500,000 contract for its production. 

The unit designed by Vickers is 
made up of a 100 hp variable speed 
hydraulic transmission to drive a fuel 
control unit under test, a d< generator 
and a Potter flowmeter, which feed 
shaft speed and flow information int 
an analog computer, and the computer 
unit itself, which will duplicate the 
many variables encountered in jet en 
gine flight operation. 

The big advantage of the Vickers 
designed simulator is the saving it 
promises to bring to the calibration of 
jet engines, where costs today are esti 
mated as high as $5000 per engine is 
fuel consumption and engine wear and 
tear. With the new simulator these costs 
will be cut to about two per cent ol 
their former value, company officials 
estimate. i. © 
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j wu é-3 to DC-7 


Peear Sm ielticiv'S AIRCRAFT COMPANY HAS 
elt eel Bviar eeCLOSURES BY TUBING SEAL 
home esi iG mae AULIC LINES AND FITTINGS 


Today we hail the DC-7. 


It seems but yesterday that we hailed the 
DC-3. 


Tomorrow? ... there'll be other Douglas 


achievements. 





Through the years, it has been the privilege 
of Tubing Seal Cap, Inc. to provide the 
Vital-Little-Things'’ which protect hydrau- 
lic lines and fittings during shipment, in 
storage, and elsewhere prior to final 


assembly. 


| Like Douglas, who today is to be congrat- 
§ ulated on their magnificent DC-7, most 
other Aircraft Manufacturers depend on 
Metal Closures by Tubing Seal Cap, Inc 

. THEY’RE ‘‘HAZARD-FREE."’ THEY’RE 
THE ACCEPTED STANDARD. 


Send for Catalog on Metal Closures by 
Tubing Seal Cap, Inc. 


The Oniginal Metal Closures 
by TUBING SEAL CAP, Inc. 


808 W. Santa Anita, San Gabriel, California 
Eastern Office — 428 New Center Bidg., Detroit, Mich. 
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lL YEAR REPRESENTS TIME AIRPLANE BECAME OPERATIONAL 





GROWTH OF AIRBORNE ELECTRIC POWER 
MEDIUM BOMBARDMENT & TRANSPORT AIRCRAFT | 


SINCE 
AIRCRAFT IN THESE CATE- 
GORIES HAVE BECOME 
OPERATIONAL— 
PROJECTED DE- 
SIGNS SHOW A SCATTER 
IN THE SHADED AREA 









1950 FEW NEW 









INSTALLED CAPACITY (KW or KVA) 








1948 1950 1952 1954 








STEADILY INCREASING use of electrical 
power in aircraft is shown in above chart. 


The A-C Power System Comes of Age 


Some 75% of aircraft now under development will 


use alternating current power as the prime electrical source. 


LECTRICAL POWER _ require- 

ments for aircraft, which have been 
on the upgrade for the past 50 years, 
show signs of further increases in years 
to come. The Boeing B-52, now in 
production, may possibly represent the 
peak electrical requirement likely in the 
immediate future. 
This does not mean developmental 


demands on the manufacturers of air- 


craft power generating and regulating 
systems will ease up. The problems of 
supplying existing power requirements 
in the proper quantity, frequency, volt 
age, and phase at the smallest possible 
cost in dollars, in weight, and in space, 
are becoming more demanding. The 
power peak reached in the B-52 prom 
ises to apply to other military and com 
mercial aircraft in which economic and 





TESTS OF PARALLEL SYSTEM set-up are run in G-E test cell to determine 


transient and steady-state characteristics of air 
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turbine drive and generators. 


weight limitations are even more re 
strictive. 

These are some of the factors ap 
parent from a survey of one of the 
country’s leading manufacturers of air 
craft electrical equipment—General 
Electric at Schenectady, New York. 
G.E. is one of the big four supplying 
this type of equipment to the military 
services and the civil operators. The 
others include Eclipse-Pioneer, Jack & 
Heintz, and Westinghouse. Each of the 
four firms holds a propor 
tion of the business. 


reasonable 


Radical Developments 

The past few years have seen some 
radical developments in aircratt power! 

* The switch from direct current 
to alternating current systems has been 
widespread. Some 75° of power sys 
tems now under active discussion for 
airplanes under development will be 
a< systems. 

* Swing to a-c systems, even in 
fighter where 
strongest 
operation was encountered, is so com 
plete that one Navy plane, the Douglas 
A4D, is being built without a battery. 

* The 120-volt, direct-current sys- 
tem, which showed promise of compet 
ing with a-c systems, has suffered a 
serious setback. The Northrop F-89 is 
the only plane ever to be equipped with 
a complete 120-volt, d-c system, al 
though the Lockheed Constitution made 
some use of this type of power. 

* Inverters and dynamotors arc 
largely disappearing from new aircraft 
types due to the inherent characteristics 
of alternating current systems. 

® Availability of effective constant- 
speed drives for alternating-current sys 
tems promises to expedite the industry’s 


aircraft some of the 


opposition to complete a« 


swing to this type of power. 

The swing to alternating-current 
systems has prompted specific develop 
ments which further accelerated the 
trend. At the time the Convair B-36 
was designed there was insufficient alter 
nating-current equipment or know-how 
to permit application of ac power on 
any extensive basis. Yet the B-36 was 
probably an ideal example of the need 
for this type of system. 

The B-36 is a big aircraft. When 
direct current is routed through a plane 
of this size the choice of electrical cable 
is dictated by voltage drop rather than 
by thermal requirements. This is duc 


to the power loss experienced when 
transmitting direct current over the 
distances involved. The net result is 
a sharp increase in electrical system 


weight. Weight savings up to 50°% are 
claimed for a 30 KVA system, as con 
trasted with an equivalent d-c system. 

Since the introduction of a-c sys 
tems, constant-speed drives (which as 
sure constant frequency for a-c power), 
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gyNOVEH -HOW IN ENGINEER/4/\ 
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Solving complex development problems 
is a Magnavox SPECIALTY 


What we are doing sel 


Search Radar 
Radio Compasses 
Bombing Systems 
Solenoids 
Synchros 

Radio Receivers 
Fuse Development 
Radio Amplifiers 
Special Computers 
Test Equipment 
Radio Transmitters 
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Miniaturized 
Components 
Commercial Radio 
and Television 
Loudspeakers 
Recorders 
Mercury Battery 
Development 
Capacitors 
And many varied 
specialized 
components. 





and what we can do for YOU... 


High-Speed Indi- 
cating Equipment 
Navigational Devices 


Telemetering Remote Positioning 


Missile Intelligence Services 
Units Servos 


Missile Computers Actuators Auto-Pilot Units 

—— and Ground Synchros Specialized 

Roctut end Meter Miniaturization Components 
Fusing Radio Transmitters Precision Instruments 

Special Computers Radio Receivers Servo Mechanisms 

Radio Compasses Solenoids Fire Control Devices 

Test Equipment Bomb Arming Electric Rotating 

Toss Bombing Units Controls Devices 


te 


To Put Magnavox’s Vast Research, Technical and Experimental 
Resources to work for you, Write, Wire or Phone— 


INDUSTRIAL AND DEFENSE PRODUCTS DIVISION, Dept., B - 99 


THE MAGNAVOX COMPANY 


Fort Wayne 4, Indiana 
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small a-c motors, three-phase inverters 
which can be tapped for single-phase 
current, and many other designs have 
been introduced. Others are immediately 
ahead. 

While some aircraft power require 
ments, such as heating loads of Nesa 
glass, prop communications, 
and radar, do not require a constant 
frequency, other applications do. One 
of the more critical requirements for 
constant frequency is that of generator 
paralleling without the complexity or 
demands of special switching arrange 
ments. 

With a-c systems frequency is a by- 
product of rotational speed. Yet a-c 
systems must supply power over a range 
of speed from 3000 to 9000 revolutions 
per minute. This can be accomplished 
by supplying the frequency critical 
loads from a constant-speed inverter 
which gets its power from the direct 
inverters are in 


deicing, 


current system. But 
eficient and dependence on direct-cur 
rent systems would hamper long range 
developments. 


These are some of the reasons 
why development of an efficient con 
stant-speed drive system of alternating 
current generators is necessary. General 
Electric, under U. S. Air Force contract 
and in conjunction with Sundstrand 
Corp., developed such a unit. Now in 
use on the Convair B-36 and Martin 
P5M and meeting increasing acceptance 
in the country’s growing jet engine 
fleets, the initial constant-speed drive 
has proved very successful. 

General Electric is no longer the 
prime contractor on this unit, but is 
marketing a different design of its own. 
Vickers Inc. also has a constant-speed 
drive for such applications. 

Now that the problem of provid- 
ing constant-frequency a-c power has 
been solved, aircraft designers are find- 
ing it possible to completely eliminate 
d-c power generating equipment from 
the aircraft, as well as the storage 
battery, which is a piece of equipment 
peculiar to d-c systems. The relatively 
minor d-c requirements, such as those 
for small servo motors, are met by 
rectifying a-c as necessary. Since the 
power requirements for starting jet en- 
gines, the engine types which power 
these newer aircraft, are too great for 
any battery to meet, the elimination of 
the battery does not aggravate the start- 
ing requirements. 

Furthermore use of a generators 
has greatly reduced brush problems, 
which had been a major factor in d-< 
systems. 

These developments do not signal 
a period of lessened development de- 
n.ands on the power generating equip- 
ment manufacturers. Some of the 


specific problems ahead: 
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* Liquid cooling of generators will 
probably be necessary to accommodate 
the higher power requirements and re 
duced cooling of generators operating 
at flight speeds above Mach 2. Improved 
commutator and brush design, grease 
pack bearings, insulation, etc., 
have already been employed to a major 


better 


degree. 

*® Overhang limitations on the 7” 
diameter mount ring of piston engine 
accessory limit maximum gen 
erator size and, indirectly, output. The 
500 amp d-c generators, such as those 
in production by Jack & Heintz and in 
development by Westinghouse, repre- 
sent the top limit. The 11” frame of 
jet pads will permit overhang values 


cases 


to go from 375 inch-pounds maximum 
to 625 addi 
tional power potential. 


inch-pounds, providing 


® Regardless of mechanical or 
horsepower limitations on engine acces 
sory drives, the trend in power sources 
for meeting electrical requirements lies 
in the use of auxiliary turbine assemblies 
of several types. Several major com 
panies have such equipment in produc 
tion. 

® Electronically 
pile regulators for a-c 
designed so that failure of the trimming 
elements will not affect normal opera- 
tion, may soon be replaced by one of 
the magnetic amplifier type regulators 
such as G.E. has developed under a 
Bureau of Aeronautics contract and now 


carbon 
systems, 


trimmed 
pow er 


has in full production, While such 
regulators may cost up to 50 to 100 


more than carbon pile types, they should 
increase unit life, sharply cut mainte- 
nance costs, and can operate with much 
greater accuracy than carbon pile types. 

eee 


Dyed Freon Detects 
Air Conditioner Leaks 


A suggestion to use dyed freon in 
American Airlines’ fleet of mobile air- 
plane air conditioners to help trouble- 
shooting small refrigerant leaks brought 
a $55 award recently to Washington- 
based line service foreman Fred Mayer. 
Previous methods used by AA to detect 
leaks called for a Halide torch flame 
test, but this procedure was limited in 
the case of small leaks, which often 
could not be found until they pro- 
gressed to the point where the condi- 
tioner was rendered inoperative. 

Using a dyed refrigerant the warn- 
ing of small leakage comes early and 
can be detected during the course of 
routine inspection. By preventive 
maintenance the trouble can be cor- 
rected immediately, and the potential 
of sudden equipment breakdown due 
to freon leakage is in many instances 
eliminated. 





receives 


ALTITUDE CHAMBER 
a pneumatic alternator drive in 
G-I laboratory 


aircratt systems 





AIRCRAFT GENERATOR is shown 
mounted on specially constructed 
test stand, on which aircraft system 
prototypes undergo extensive tests 
into production 


before being put 





HIGH PERFORMANCE 40 KVA alterna 
tors get pre-production test. In the fore- 
ground a centralized board regulates air 


and steam pressure for the _ tests 
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J&H announces new 1500 va unit with 
improved regulator for closer voltage 
and frequency control—adaptable to 
J&H Inverters now in field. 


Jack & Heintz’s new F137 Inverter 
(Motor-Generator) is the first in its volt- 
ampere rating to complete Air Force alti- 
tude cycling tests for 50,000-foot operation 
and has now been released for production 
by the Air Materiel Command. 

Featuring an improved speed and voltage 
control, the F137, a 115-volt, 400-cycle, 
single-phase rotary inverter, delivers 1500 
va output at 50,000 feet and at +20° C 
ambient temperature. 

Improved electrical insulation, rede- 
signed commutator and brush arrange- 
ments, new housing configuration for better 
air flow, and the new FRS speed and 
voltage regulator assembly represent 
major advances in high altitude inverter 


performance. 


J&H looks to the Future 


The F147, capable of 2500 va at 50,000 
feet, at +20° C ambient temperature, has 
completed cycling tests at Jack & Heintz 
laboratories. We are also pioneering the 
design of an environmental-free 2500 va 
inverter for still higher altitudes and 
ambient temperatures, in accordance with 
an Air Force development contract. 

Our engineers will be glad to work with 
you in developing inverters or other 
Rotomotive equipment to meet your spe- 
cialized needs. Write Jack & Heintz, Inc., 
17633 Broadway, Cleveland 1, Ohio. 


Jack « Heintz 


CLEVELAND 1, OHIO 


Field Offices: New York City - Washington, D.C. 
Dayten - Dallas - Los Angeles + Seattle 
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HIGH ALTITUDE INVERTERS 





J&H 50,000-FOOT F137 INVERTER APPROVED FOR PRODUCTION | 





%& REDESIGNED 
COMMUTATOR 
AND BRUSH 
ARRANGEMENTS 


*& IMPROVED 
ELECTRICAL 
INSULATION 





NS 


x NEW HOUSING 
CONFIGURATION 
FOR BETTER AIR FLOW 





NEW FRS SPEED AND VOLTAGE REGU- 
LATOR FOR F137 INVERTER. PROVIDES 

INSTANTANEOUS OPERATION WITH NO 

WARM-UP PERIOD, VOLTAGE REGULA- » 
TION CLOSER THAN PLUS OR MINUS 5% 
AND FREQUENCY REGULATION CLOSER 
THAN PLUS OR MINUS 2.5% B, 








y EQUIPMENT 


©) 1953, Jack & Heintz, Inc, 





d4 
olomolwe = 


\ 
Aircraft Generating Equipment—a-c and d-c—including Control Systems and Components «+ Electric 


Starters * Actuators and Special Aircraft Motors « Custom-built Commercial Motors « J&H Eisemann Magnetos 
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PILOT PRODUCTION using modular design is shown here in plant operated by 











Di- 
vision of Willys Motors, Inc. At right, MPE manufactured assembly is compared with conventional unit. 


Kaiser Electronics 


Report on Tinkertoy Production Techniques 


Sweeping cuts in manufacturing and assembly time 
seen result of Navy-Bureau of Standards project. 


ITH the real future of the elec- 

tronics industry long viewed by 
experts as one closely keyed to its 
adaptability to automatic means of pro 
duction, the path was cleared last month 
for the first big step in this direction. 
The Navy Bureau of Aeronautics and 
National Bureau of Standards took the 
secrecy wraps off “Project Tinkertoy” 
(American Aviation, Sept. 28). 

A $5 million program developed by 
NBS with Navy funds, Tinkertoy com 
prises both a new design for the manu- 
facture of electronics components called 
the Modular Design for Electronics 
(MDE) and an automatic method of 
producing equipment using this design, 
called Mechanized Production of Elec 
tronics (MPE). 


Although the immediate reaction 
of top executives of the electronic in- 
dustry during the first showing of the 
new manufacturing concept was said to 
run the gamut from keen interest to no 
comment, the Navy is now gearing its 








FLOW CHART OF P 


facilities to make blueprints on the 
project available to manufacturers quali 
fying for their use, either by reason of 
their size or the extent of their mili 
tary production. 

The timetable for the release of this 
information calls for distribution of data 
late this month on hand tooling which 
will permit the early use of the module 
concept ‘without awaiting plant mechan 
ization. This will be followed in about 
six to eight weeks by availability of 
plans and technical data on the com 
plete mechanized facility, when some 
sort of selective distribution, yet to be 
finally decided, will be made. 

But since its first showing to top 
industry representativese, the interest in 
Tinkertoy has snowballed. According to 
Navy officials its displa yat the recent 
National Electronics Conference in 
Chicago stole the show, and more ex 
hibitions of this type are planned. The 
flood of requests to inspect the pilot 
plant at Arlington, Va. has necessitated 


allocation of one day a week just to 
accommodate visitors. 
- _ 2 
cam — vores ~— : 
_— )— . 
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——- MECHANIZED ASSEMBLY LINE 


metallizing stage to final assembly. Ceramics facility 
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At this writing some thirty elec 
tronics firms have made specific requests 
of the Navy for detailed 
such major producers fo! 
aiation as Westinghouse and _ th 
Hughes Aircraft Co. Westinghouse: i 


terest is said to have progressed to the 


informatio! 


including 


point where cost data is being sougl 


on the automatic electronic testers use 


throughout the assembly line. 
Until the MPE bi 


comes a reality and the needed equi 


acc eptanc e ol 


ment is procured and placed into us 
the sole production will continue in 
pilot plant operated by the Kaiser Elec 
tronics Division of Willys Motors, In« 
at Arlington, Va. 

The Kaiser 
serve as the prototype of any future in 
stallations adopted by industry, carries 
the 


facility, which will 


the manufacturing from 
raw materials through to the completed 


less the electron tube 


process 


electronic stage, 
Only the final touches, such as a means 
of fixing the module to a base plate 
containing a printed circuit, are now 
required to make the 
of the process complete. 
MPE 


basic 


mechanization 
the process is 
the the 
pacitors, and resistors before their auto 


First step in 


formation of waters, ca 


assema@ur 


ILOT PLANT traces path of components from 


not shown. 
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BENDIX RADIO COMPASS STILL 
CHOICE OF AMERICAN AIRLINES 





new DC-/’s! 


American’s new DC-7 Flagship cruises at 


365 miles an hour. Her top speed is 410. 


Four turbo-compound engines, producing 
13,000 horsepower at take off, will fly her 
coast-to-coast non-stop in eight hours. . . three 
hours less than today’s fastest schedules. She’s 


quite an aircraft. 


BENDIX ce: v0 
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... for its history making, 






And every step of her way, this newest of 
all ships will be guided by the ever dependable 
Bendix Radio Compass. . . the standard navi- 


gational aid to aircraft all over the world. 


BENDIX* RADIO 
BALTIMORE 4, MARYLAND 
A DIVISION OF BENDIX 
AVIATION CORPORATION 


Export Sales: Bendix International Division 
205 E. 42nd St., New York 17, N.Y.,U.S.A 


West Coast Sales 
10500 Magnolia Bivd. N. Hollywood, Calif. 


NAME IN cf 10 #Aaca. U. S. Par. Orr. 
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DOUGHNUT-TYPE PRESS (photo at 





left) 


turns out 2800 wafers an hour. Machine (center) 


automatically applies predetermined silver-paint circuits to wafers. At right, circuits get 100% tests. 


matic assembly and testing. Special 
presses designed for the project by the 
Doughnut Corp. of American turn out 
2800 of the %” square ceramic wafers, 
made from a controlled mixture of 
talc, kaolin, and barium carbonate. After 
mixing, filtering, and drying into a 
flour, an added refining process is ap- 
plied and the mixture is loaded into 
a press feed for stamping under pres- 
sure into the wafer shape. 


The stamped wafer is now com- 
plete with standard spacing of side slots 
for later addition of wires to form the 
module and a pilot slot to permit se- 
lection and arrangement by mechanical 


means. Each wafer is then passed 
through a tunnel kiln operating at 
2300° F. Here the ceramic is cured 


in nine hours, after which the com- 
pleted product is mechanically gauged 


for proper dimension. 
identical 
bodies are 


Using almost 
titanate capacitor 
factured of nonporous ceramic com 
posed of magnesium, barium, and 
strontium titanates of high purity. The 
finished capacitor measures ¥,” square 
by 1/50” thick, with values varying 
from 7.0 micromicrofarads to 0.01 
microfarad. Experience in the Willys 
operated facility has shown that a raw 
material batch weighing about five 
pounds will produce nearly 100,000 
capacitors, of which roughly 80% will 
be acceptable. 


processes, 
manu 


A third common component of the 
MPE system, tape resistors, are pro 
duced from a_ heat-resistant asbestos 
paper tape called Quinterra, polyethylene 
tape, carbon black or graphite, resin 
and solvent. The ingredients of the re 


sistor, which include carbon, resin and 
solvent, are ground to a fine adhesive 
powder and then sprayed on_ the 
Quinterra tape followed by a protective 
coating of polyethylene tape applied 
over the compound. 

The tape is then slit into narrow 
bands and stored in a refrigerator until 
used. A 75 foot roll of tape will pro 
duce over 10,000 resistors and the range 
can be varied from 10 ohms to 10 
megohms. Tests have shown resistors 
produced by this method hold their 
rated resistance within plus or minus 
10°4 up to temperatures near 400° F. 
and to be capable of %4-watt 
dissipation at operating temperatures. 

In the MPE process the bare ce 
ramic wafer is first taken to an 
matic dip soldering device which tins 
in preparation for sub 


power 


auto 


the side slots in 





MACHINE SHOWN HERE (left) automatically cuts half-inch segments from resistor roll and presses 
between silver electrodes on wafer. At right, capacitors are oriented, assembled and bonded to wafers. 
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what’s our line? 













it’s these 


CLAMPS 


From our famous AERO-SEAL Hose Clamps 
with precision worm gear drive—with scores of 
industrial uses—to custom-built special purpose 
clamps to withstand heavy pressures, extremes 
of temperature and vibration, and to resist 
corrosion. Any design, any metal, any quantity. 


precision products 
for industry... 





SPECIAL PRECISION DRIVES 


An outstanding Breeze specialty is special- 
purpose mechanical drives and transmissions, 
including Tee Drives, precision gear boxes and 
torque tube drives .. . all types of electro- 
mechanical actuators, built to meet rigid require- 
ments of aircraft uses. 












ENGINEERED BELLOWS FLEXIBLE METAL TUBING — SHIELDING 
Breeze special-design welded diaphragm bellows 
function where ordinary formed bellows fail 

. stand up longer under critical conditions 
of heat, cold, vibration and pressure. As expan- 
sion joints, steam lines, valve seals, pressure 
switches, flow control and other applications. 
Write for our form B-100. 


For electrical shielding, conduits and ducts, 
pressure lines, high and low temperature ap- 
plications. Material, shapes and sizes to your 
specifications. This is our prime specialty. 25 
year’s experience. 


Breeze is an engineering and design organization, with superb 
manufacturing facilities for precision equipment and custom-built 
components. We invite any problem in product improvement, 


CORPORATIONS, INC. 
41 SOUTH SIXTH STREET, NEWARK 1, N. 3. 
OCTOBER 26, 1953 43 











FINISHED WAFERS, with parts mounted, are loaded in vibrating bowl (left) which 


feeds single, oriented units 


into stacking jig. At right, channels feed up to six 


wafers to automatic soldering device which bonds riser wires to wafer notches 
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TOP VIEW OF MODULE ASSEMBLER 
shows two stations where wires are auto- 
matically soldered to wafers. Units are 
rotated 90° between stations with six 


riser wires applied at each location 


CIRCUITS ARE CLIPPED by automatic 
device according to predetermined plan 
Some riser wires not used in circuit merely 


support module. 


sequent circuit attachment. Another 
machine metallizes a silver-paint cir 
cuit from one side notch to another, or 
across the face of the wafer in anticipa 
tion of the ultimate attachment of a 
capacitor or resistor. 

Other devices apply the conducting 
surfaces and leads to capacitors, cure the 
bodies in a furnace, and inspect the 
final circuits. Electronic testing devices 
designed by Communication Measure 
ments Laboratory, Inc. of Plainfield, 
N. J., not only automatically check 
each finished wafer, but include a self 
checking circuit continually to assure 
its own accuracy between wafer checks. 


Joining Completed 


With the wafers and components 
produced and metallized, automatic 
equipment completes the joining pro 
esses. Machines apply as many as two 
capacitors or two resistors (but not 
a mixture of both) to one or both sides 
of a wafer. One machine, used to install 
resistors, mounts a roll of resistor tape, 
automatically cuts it into 4” strips, 
presses the tape between printed elec 
trodes on the wafer, applies pressure, 
and then ejects the completed piece. 

Final assembly of the wafers into 
a module or building block is mechan 
ized. Six feeders carry the wafers to 
a slotted loading device that mounts 
them in an upright position between 
special jaws. Next a chain drive car 
ries the jig to a soldering position where 
six wires are guided into notches in 
the sides of the wafer (three on each 
side). Fhe mechanism brings solder 
ing irons into contact with the wiring 
and pretinned notches, bonding the 
wiring to the wafer. 

In subsequent operations the sam«e 
machine moves the module to _ its 
next station after rotating it 90° where 
the complete procedure is repeated and 
six more wires added to the remaining 
sides. In the final assembly, the riser 
wires are clipped automatically accord 
ing to the circuit requirements, and the 
completed module tested. » = « 


Revised Part 40 Date 
Postponed to January 


The effective date of revised Part 
40 of Civil Air Regulations which 
governs the certification and operatior 
of domestic scheduled airlines has beet 
postponed by the Civil Aeronautics 
Board until January 1, 1954. Need fo: 
extension beyond the October 1 date 
previously set, according to CAB, re 
sulted from unforeseen delays in the 
publication of manual material and 
issuance of operations specifications 
sufficiently in advance to enable order]; 
implementation of the new rule. 
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i CABIN COMFORT 
; to 
unts 
= : To give passengers cool comfort in hot summer weather, forward-looking 
bene wee airlines are modernizing their cdbin pressurization and air conditioning 
" = “equipment by installing Stratos high capacity cabin superchargers and 
ach os refrigeration units. 
der ? Capable of handling the requirements of high density aircraft, Stratos units 
‘Ing are replacing older equipment in Constellations and Convairs and have 
the been ordered in quantity by the Air Force. 
nos Stratos superchargers and air cycle units assure the airline operator the most 
re for his air conditioning dollar. They have established outstanding service 
aaa records. The highly efficient Model B-60 Bootstrap cooling unit illustrated 
oe below, for example, has a specified overhaul period of 2500 hours. 
ing 
iser f 
rd <-> 
the ("Fy 
e bg ¥ MODEL B60 REFRIGERATION UNIT 
oN Axial flow turbine * Rated 
. Flow 62 Ibs/min. * Discharge 
temperature, approximately 
0°F. on 100° day 
art 
ich 
on 
en YZ FOR MORE INFORMATION WRITE, 
ics 
ate 
he a DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Office and Plant: Bay Shore, Long Island, N. Y. 
nd West Coast Office: 1355 Westwood Bivd.. Los Angeles 24, Calif. 
ns 7 
ly OTHER STRATOS PRODUCTS 
Air-Turbine Drives * Cabin Superchargers * Air Cycle Refrigeration Equipment 
Air Moisture Separators * Mass Flow Valves * Emergency Disconnects 
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“Plug-in, plug-out” simplicity in Avien’s 
“TWO-UNIT” FUEL GAGE 


This “repackaging” of Avien’s capaci- 
tance-type fuel gage is 50% lighter and 
needs no field adjusting. 


Up until now, most fuel gaging systems needed four units: 
a tank unit, an indicator, a bridge-amplifier and a shockmount. 

No field calibration was required for the Avien tank unit 
or indicator. Avien held them to such close tolerances, the ad- 
justments for individual installations were actually “built-in.” 

The bridge-amplifier (the “black box”) was a different 
story. This intermediate unit was supplied as a common part, 
for universal application. And that’s where field calibration 
had to be made. 

There was only one answer, as far as Avien was concerned. 
The “black box” had to go. 

Now, in the Avien Two-Unit system, the necessary com- 
ponents for the bridge and amplifier functions have been 
built into the indicator case. The “black box” is eliminated, 
and so are many parts which were necessary to make the 
“black box” universally applicable. 

The Two-Unit Gage gets installation down to “plug-in, 
plug-out” simplicity. No more field calibration is necessary 
— and that means that all units designed for the same aircraft 
are interchangeable. Avien units are now all “shelf items.” 

To install the Two-Unit Gage, you don’t need trained per- 
sonnel, you don’t need specialized equipment, and you don’t 
need calibration instruction or data. 
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This new “package” brings savings all along the line. The 
basic system is reduced in weight by 50%. Installation time 
is cut. Less wiring and connectors are needed. Less main- 
tenance is required. Trouble-shooting becomes easier. And 
fewer parts must be stocked for maintenance and repair. 

As in the previous system, additional functions for fuel 
management can be integrated into the basic gage — and with 
less complexity than ever. 

The Avien Two-Unit Gage is now available to meet your 
manufacturing schedules. The indicator is available in either 
large or small sizes, with all varieties of dial configurations. 

Every month, Avien produces over ten thousand major 
instrument components for the aviation industry. 

We believe that Avien’s Two-Unit Gage will contribute to 
the obsolescence of many earlier systems, including our own. 
For further information, write or call us. 
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AVIATION ENGINEERING DIVISION 
AVIEN -KNICKERBOCKER, INC. 


58-15 NORTHERN BOULEVARD, WOODSIDE, L. l1., N. ¥. 





AMERICAN AVIATION 





Se a a a 








PLASTIC GERMANIUM 


CASE Le CRYSTAL 
WAFER 


EMITTER — = COLLECTOR 











BASE 


GLASS STEM CONNECTION 


fo an ER aa eh 





PLASTIC 
lam CASE 


EMITTER ———+—++> "> ! ey pe COLLECTOR 
a \ 
= 


~ 
METAL GERMANIUM 


supPORT——TT | CRYSTAL 











BASE 


GLASS STEM CONNECTION 





ih ee ee 


PRINCIPAL PARTS of the two main types of transistors— 


the junction and the point-contact type—are shown above. 


New Advances Mark Transistor Growth 


Aircraft applications should cut size and weight; 


manufacturers 


By Cuartes Hom 
U. S. Navy 

The author’s opinions are his own, 

and do not necessarily reflect 

those of the Navy Department. 

INCE the transistor emerged from 

the Bell Telephone laboratories in 
1948 as first cousin to the crystals that 
used to form the heart of primitive 
crystal sets, the electronics industry has 
been designing around it almost every 
kind of audio amplifying device, as 
well as other types of circuit. 

Virtually every major electronic 
equipment manufacturer has designs on 
the drawing board to take advantage 
of the transistor’s unique capabilities. 
Recent developments in the field have 
now set the industry to vibrating faster 
than ever: 


* A four-element transistor similar 
to a tetrode type electron tube has been 
announced by Sylvania Electronic Prod- 
ucts; the new type has the amplification 
capabilities of two simple transistors; 


*A pentode type transistor is be- 
ing perfected, according to the same 
manufacturer, and will soon be ready 
to replace three-element transistors for 
some applications; 


*A new transistor has been suc- 
cessfully operated as an oscillator at 
radio frequencies as high as 300 mega- 
cycles per second, according to the 
Radio Corporation of America, which 
also claims that regular operations at 
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announce developments. 


frequencies as high as 160 megacycles 
per second are indicated. 


® Amplifications as high as 40-50 
decibels have been announced. 


The germanium crystal permits the 
flow of current in one direction and 
inhibits it in the other. When a piece 
of crystal about the size of the head of 
a pin is connected to two or three leads 
and encased in a_ protective plastic 
covering, a transistor results. The tran 
sistor is on the order of 1/400 the size 
of an electron tube. 


Besides its small size the transistor 
has an array of other characteristics cal 
culated to appeal to equipment de 
signers: 

*It consumes roughly 1/400 the 
power of a comparable electron tube 





SIZE of typical transistors 
is shown in photo above. 





(approximately two to five milli 
amperes ); 

® It is rugged, thanks to the solid 
block of plastic in which it is im- 
beded; 

*It requires no warm-up period; 

* It is waterproof; 

* It can be expected to have long 
operating life, as indicated by labora 
tory tests; 

*It involves fewer components 
when replacing a tube circuit; 

*It can, in some of its forms, 
serve as a photocell. 

The implications of all this for 
aviation are great, even now while the 
transistor is still in its infancy. Ap 
plications in airborne communications, 
radar, and navigational aid equipment 
come to mind immediately. Reductions 
in size and weight of equipment will 
be considerable, and should prove to be 
particularly important in military air 
craft, where the number of extremely 
complex units comprises a surprising 
percentage of the load. 

Maintenance headaches should drop 
off greatly from present levels as elec 
tron tube failures are eliminated; today 
such failures account for as much as 
75% to 85% of electronic equipment 
trouble. The small size and weight of 
individual units will lead to wider use 
of sub-assembly and plug-in construc- 
tion techniques. The low power re 
guired will materially lessen power 
supply space and weight, as well as 
the present high battery drain of elec 
tronic equipment. 

With limiting frequencies as high 
as 100-150 megacycles indicated in the 
newer types, use of transistors in most 
aircraft electronic equipment is certain 
—not only in audio circuits but also in 
intermediate frequency amplifier circuits 
such as are found in VOR and DME 
communications equipment, and ILS 
and beacon receivers. New develop 
ments also indicate future use in the 
signal frequency circuits of such equip 
ment. 

Although the transistor itself is a 
quite recent development, the concept 
of controlling electron current flow with 
semi-conducting materials is not new. 
Even before the turn of the last century 
it had been demonstrated that certain 
materials had a high resistance to 
electric current flow in one direction, 
but a low resistance in the other direc 
tion. 

In the early part of this century 
the crystal detector was widely used in 
radio receiving applications. The “cat 
whiskers” type detector was familiar to 
all home radio experimenters and set 
builders in the Twenties. This type of 
semi-conductor was used only as a de 
tector, to convert radio frequency energy 
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Powered by Westinghouse... 
performance classified 
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Douglas F3D “Skyknight’, night fighter 
with advance radar for tracking, search, 
fire control, and tail warning. 





McDonnell F2H-2 “Banshee”, twin-jet 
carrier based fighter. ; eS 





Convair XF2Y “Sea Dart’, twin-jet water 
based fighter. 












Most everything can be said about these U. S. Navy aircraft 


except how fast, how high and how far their Westinghouse 






turbojet propulsion will push them. 






Westinghouse jet engines are designed to provide high 
t ; E & 






aircraft performance and reliability with a minimum of main- 
tenance. These were made possible by America’s first axial 
flow jet engine, built by Westinghouse to give such features as 















smaller engine diameter, lighter weight with greater thrust and 
simplified method of assembly. 

Boe These Westinghouse contributions come from the long experi- 
ence, productive skill, and facilities of the Aviation Gas Turbine 
Division. A long-range program concentrates on advancing 











jet engine performance to highest possible levels for qualifying 





America’s air arm to outfly, outfight and out-perform wherever 
and whenever needed. Westinghouse Electric Corporation, 
Aviation Gas Turbine Division, Lester Branch P. O., Phila- 
delphia 13, Pennsylvania. J-S4028-A 


) Side view of Westinghouse J34 turbojet and front view of J40 turbojet, showing 
the singular Westinghouse feature of small diameter and reduced frontal area. 
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« the category of personal aircraft, 


there is no name better known than Piper. 
Leading the trend in this field 
toward faster, safer, roomier planes 
is the new twin-engined Piper PA-23 “APACHE”. 
For this sleek ship — practical for 
night flying under instrument control — 
Electrol engineers integrated their 
technical skill with that of 
Piper designers to build 
the necessary hydraulic components. 
This same coordinated effort is at the 


disposal of all aircraft manufacturers. 


Flectrol 


HYDRAULICS? 











FOLLOW-UP VALVES 







CYLINDERS + SELECTOR VALVES + 
CHECK VALVES + RELIEF VALVES * HAND PUMPS 
POWERPAKS + LANDING GEAR OLEOS * SOLENOID 
VALVES «ON-OFF VALVES+ SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES * SPEED CONTROL VALVES 
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into pulsating direct current or audio 
frequencies. 

After DeForest’s development of 
the control grid in the vacuum tube, 
emphasis on the semi-conductors dimin 
ished. In the Thirties and early Forties 
manufacturers raced to design and pro 
duce dozens of types of multi-purpose 
electron tubes. Many special types of 
tubes, such as the pentagrid, the beam 
power pentode, and numerous multi 
element and multi-purpose tubes were 
developed. 

With the tremendous emphasis 
placed on electronic devices during 
World War II, and the resulting ac 
celeration of electronic design and de 
velopment, many 
were placed in the hands of electronic 
design engineers. Electron tubes were 
found incapable of, or limited in, opera 
tion in certain types of circuits, and the 
crystal diode was used in many ap 
plications. 


new requirements 


Crystal diodes were widely used in 
radar circuitry where tubes were limited 
by the extremely high radio frequencies 
used, and because of the simplicity of 
the crystal diode. In most cases the 
diodes were used for radio frequency 
detection, the necessary amplification 
being achieved in lower frequency tube 
amplifier circuits. Today crystal detec 
tion is widely used in radio and radar 
circuits, as well as home television and 
radio receivers. 

Before the transistor was announced 
by Bell in 1948 much study in the 
nature of germanium and other semi 
conducting materials had been done. 
This first transistor had in effect two 
“cat whiskers.” This modification ex 
panded the capabilities of semi-conduc 
tor devices from rectification and de 
tection to the vitally important function 
of amplifying signals. 

Many manufacturers had for years 
been conducting experiments and re 
electronic properties of 
Some of 
which 


search in the 
solids and semi-conductors. 
this work dealt with materials 
gave off light when bombarded with 
electrons, such as cathode-ray tube coat 
ings. Other work concerned those ma 
terials which gave up electrons when 
light was directed upon them, such as 
the primary types of photoelectric cells. 


Manufacture of transistors 1s a 


complicated process. Although many 
materials have semi-conductor proper 
ties, transistors are made _ primarily 


from germanium. Pure germanium 1s 
grayish-white in color, is of the same 
group of metals as tin and lead, is 
easily fuzable, and very brittle. It is 
named after the country of the German 
scientist Winkler, who first discovered 
it in 1886. 

The solid crystal of germanium, 
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which is the heart of the transistor, 
is not found in nature, and must be 
prepared for use. Nearly every metal 
bears a trace of germanium, the chief 
ores being germanite, a sulphide of 
copper, iron, zinc, and lead, and argy- 
rodite, a silver sulphide. The chief 
U. S. source is the dust in the stacks 
of zinc smelting plants. Certain types 
of coal ash also contain a high ger- 
manium content. 

In a pure atom of germanium, 
the four outer valence electrons are 
locked tight to the adjacent atoms 
and they cannot move about in order 
to carry a current (at normal tem- 
peratures ). 

In “N-type” germanium the ele- 
ment is treated with a material whose 
atoms are capable of giving up elec- 
trons which are then usable within the 
crystal, not needed for binding pur- 
poses, and free to move about and 
carry a current. 

In “P-type” germanium the ele- 
ment is treated with traces of atoms 
capable of borrowing electrons, and 
again the crystal becomes capable of 
current conduction. However, lacking 
electrons, the crystal structure is left 
with a hole. These holes behave like 
positive charges, and “flow” in an op- 
posite direction from electrons. 

Broadly speaking, transistors are 
made in two types, or families of 
types: point contact and junction. 

A point-contact transistor is built 
with two “cat whiskers” spaced about 
0.05” apart, touching a very small 
block of germanium crystal. This type 
has particular application as a very 
fast switch for electronic computers and 
as a control device for certain TV and 
FM radio circuits. 

The junction transistor is built 
from a minute ply of the two kinds of 
germanium crystal. This tiny ply of 
germanium crystals is usually made of 
three layers arranged N-P-N or P-N-P. 
It can be fabricated by introducing the 
alternate kinds of impurities as the 
crystal is grown, or by fuzing tiny 
spots of N-type material to both sides 
of a tiny piece of P-type material (or 
vice versa). 

Ordinarily, dots of P-type german- 
ium are held by a mould on each side 
of an N-type wafer and heated in a 
special furnace. By controlling time 
and temperature the exact degree of 
fuzing can be reached, with the out- 
side P-dots separated by no more than 
one thousandth of an inch. 

The alloyed crystal is mounted on 
a glass stem and the completed assem- 
bly is coated with an opaque plastic. 

Junction transistors are much more 


stable as amplifiers and are capable of | 


gains of 40 db or more, as compared 
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FLOW INDICATOR 









Behind the thousands of AEROTEC B-20004-RW Flow 
Indicators and Check Valves now in service are months of 
development and tests. An important safety feature of this 
control is a solid metal wall between switch housing and fuel 
chamber. The unit is designed to function at a specified flow rate 
and prevent reverse flow while operating in any position. 
Metal to metal valve seating eliminates O-ring swelling, 
sticking and assures long life. The AEROTEC B-20004-RW 
has passed Spec MIL-E-5272 and is suitable for fuels AN-F- 
32a, AN-F-48b, AN-F-58a. 

Modifications to the following specifications of the B-20004- 
RW are available: Closes electrical circuit on increasing fuel 
flow at 400 lb. per hr. and above, reopening circuit when fuel 
flow decreases below 400 lb. per hr. Maximum pressure drop 
through valve not over 8’’ H.O at 1000 GPH flow. 

Check valve characteristics: Rate of leakage on reverse flow 
does not exceed 1 milliliter per minute when pressures from 
75 psi to 4” fuel are applied to outlet port. Will withstand 
vibration frequencies of .010 double amplitude from zero to 
100 cps and +5 g’s vibratory acceleration from 100 to 200 cps. 
Let AEROTEC’S qualified engineering staff help solve your 
automatic control problems in the aircraft field. One of our 
specialists is near, ready to serve you. Call or write him today. 

When you think of Automatic Aircraft Controls, you should 
automatically think of AEROTEC. 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONNECTICUT 


(Offices in all principal aircraft centers) 
Conodian Affiliates: T. C. CHOWN, LTD. Montreal 25, Quebec + Toronto 5, Ontorie 


THE AEROTEC CORPORATIONS 


AIRCRAFT DIVISION GREENWICH, CONNECTICUT 


Designers and Manufacturers of Automatic Controls— Valves: Regulating, Relief 
and Check types—Pressure Switches: Gage, Altitude, Differential and Absolute 
Types—Float Switches: Top, bottom or side mounted—Single, Dual, or Tandem. 
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MELPAR has an unparalleled 
opportunity to offer you—rapid 
progress and sound future— 
varied project assignments under 
the guidance of nationally known 
engineers. In addition to 
numerous and challenging 
projects—both military and 
industrial—Melpar is Research 
Headquarters for the 
Westinghouse Air Brake 
Company and its affiliates. 


If you can qualify—high 
achievement, financial security 
and gracious living await you 
here! Melpar is located in the 
beautiful Virginia suburbs, 
just a few minutes from the 
Nation’s Capital. A grand 
place to build a grand 

future! Let’s discuss it 

all in detail. 
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THREE TO FIVE YEARS EXPERIENCE 
IS REQUIRED IN ONE OR MORE 
OF THE FOLLOWING FIELDS 


' Radar + Sonar «+ Fire Control 
Systems «+ Micro-Wave 
Techniques + Pulse Circuits 

« Servo Mechanisms «+ Electro- 
Mechanical Design + Speech 
Compression + Small 
Mechanisms «+ Antennae Design 

¢ Flight Simulators 


FOR PERSONAL INTERVIEW 
in your area, write Personnel 
Director, Dept. AA-11 





INCORPORATED 


440 SWANN AVENUE, ALEXANDRIA, VIRGINIA 


THE RESEARCH LABORATORY OF WESTINGHOUSE AIR BRAKE CO. AND ITS SUBSIDIARIES 














“When we say fast service, we MEAN fast service !” 


TETERBORO, N. J. 
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MINNEAPOLIS, MINN. 





AIRCRAFT 


SUPPLIES 


Every Aircraft Need 
from ONE Source 


BOSTON. MASS. 





with 20 db for the point-contact type 
Furthermore, because of less uncon 
trollable electron activity within the 
crystal, they are much less noisy, an- 
other distinct advantage for amplify 
ing applications. 

It is a foregone conclusion that 
widespread use of transistors will short 
ly be made, as costs decrease and o; 


erational characteristics improve. In 
their present stage of development, 


however, transistors present certal 
problems: 

* They are 
heating; 

* Although frequency limits ar 


constantly being raised, transistors will 


susceptible to ove: 


not yet replace tubes as amplifiers at 
the higher operating frequencies; 

* Amplification factors are 
rising, 
of high-gain tubes; 

® Transistors 


steadi \ 


but do not yet approach thos 


presently are low 
power devices: 

® New circuits must be engineer 
around them. 

® Transistors are expensive. Present 
costs vary considerably, from six dollar 
up, in small lots, as opposed to a do 


lar or less for a comparable electror 
tube. Constantly increasing productior 
and demand will reduce cost greatly 

Extensive 


circull 


development of 
applications and the investigation of 
new manufacturing techniques, together: 
with 


come these disadvantages. 


increasing demand, should over 


Transistorizing present equipment 


is now under consideration by most 
manufacturers. A transistor, of course, 
will not directly 


tube, as circuits must be modified. How 


replace an_ electror 
ever at the accelerated rate of develo; 
ment and application, new equipment, 
partly or completely transistorized, cat 
be expected within two years. 


Canadian Helicopter to 
Be Produced in U. S. 


The Canamerican Helicopter Mfgr. 
Co, Ltd., Montreal and Brooklyn, is 
planning production of the SG Mark IV 
helicopter, following purchase of design 
rights from Inter-City Airlines of 
Montreal. 

Designated to negotiate manufac 
turing rights in the U.S. is the S&S 
Machinery Co. of Brooklyn, N. Y. Ar 
official of the latter company stated that 
S&S facilities in Portland, Me., would 
probably be used for airframe and com 
ponent production, with rotor and en 
gines being subcontracted. 

The Canamerican SG VI is a three 
single-rotor helicopter powered 
Franklin SA4-200-06 six-cylinder, 
air-cooled engine. 


place, 
by a 
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ron with luxurious AEROTHERM seats 
ecoe WI ri 
lop 
— Flights to London, Paris, Rome, or even old Bagdad hold 
can ° ° ° 9: 
, no terror for the-most timid passenger—when riding on an 
Aerotherm Model 406-2 Double Passenger Seat! 
e ea : : . : . 
Seats are lightweight, high tensile magnesium for maximum 
> weight holding capacity within load limits. Cushioning is 
velvety foam rubber over spring-mounted aluminum slats. 
Paneling is vinyl covered. All exposed metal parts are either 
' painted or anodized and buffed to a satin finish. 
gr A few of many features are: Full 70° recline for sleeping; 
i 4 ; 
IV Bottom of seat fitted to accommodate legrest for conversion 
ign to sleeping position; Center arm folds flush with seat bottom. 
of Write today for descriptive literature. 
Offices in all principal aircraft centers 
ac MODEL 406-2 — 
&S Project Engineers 
An THE THERMIX CORPORATION 
rat 
id GREENWICH, CONN. 
. Canadian Affiliotes: T, C. CHOWN LTD. Montreal 25, Quebec, Toronto 5, Ontario 
m 
n 
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A MILITARY COMMENTARY... 


The Navy's Role in Strategic Bombing 


IX YEARS after unification the Air Force and the 

Navy still have no agreement on which service 
will atom-bomb what targets in the event of war. 
Air Secretary Harold E. Talbott spilled the fact onto 
the public record during a press conference called 
Sept. 28 to announce expansion of aircraft orders. 

Talbott’s disclosure brought out into the open 
a problem that had plagued retired Gen. Omar N. 
Bradley throughout his terms as chairman of the Joint 
Chiefs of Staff. Army sources close to Bradley said 
Air Force Gen. Curtis LeMay, who runs the Strategic 
Air Command, long had sought to learn what target 
systems the Navy could take over with its carrier- 
based attack bombers. But the Navy took the somewhat 
coy position that it could not commit itself—like the 
girl who won't say if she'll go out with the guy, or 
not. However, the Navy recently has begun to receive 
aircraft with adequate range to reach targets 800 miles 
from carrier decks, according to Army sources familiar 
with Joint Chiefs problems. 

Talbott’s disclosure, apparently inadvertent,— 
came in the middle of the news conference. This re 
porter fired at the Air Secretary a question as to 
whether there is any agreement on assignment of war 
targets to the Air Force and Navy. 

“No,” Talbott answered. “No policy?” this re 
porter persisted. “No,” the Air Secretary said again. 
He hastily added that such would be “security in- 
formation, anyhow.” 

As it seemed passing strange that no firm policy 
of target assignments had been made, even six years 
after unification, this reporter concluded that a little 
inquiry on the topic would be in order. So he called 
on a Navy spokesman for information. Perhaps this 
information will clarify the situation to some extent. 
But there’s still no joint Air Force-Navy policy as to 
assignment of war targets. That’s the only certainty, 
after six years of “unification.” 

The Navy, to put it in a nutshell, seems to be 
in the position of the Irishman who must be prepared 
to mount his horse and ride off rapidly in all direc- 
tions. It can’t afford to be tied down to any target 
system in advance of actual war. It must be prepared 
to attack targets that need attacking at that time. It 
doesn’t want to be placed in a position where it may be 
ordered to abandon operations in some critical battle 
area to send off its precious carrier-based attack bombers 
to plaster Leningrad—possibly at the nudging of the 
SAC commander, whose responsibility is the mission 
of strategic bombing. The Navy has no such mission. 
It has other important missions which will require all 
its energies and attentions. It doesn’t want to duplicate 
the Air Force mission, according to the spokesman. 

Words frequently get so worn they lose mean 
ing. Democracy is one; strategic is another. Webster 
says strategy is “the science and art of military com- 
mand, exercised to meet the enemy in combat under 
advantageous conditions.” Thus, strategy is direction, 
usually exercised in advance of conflict, and then 
throughout the war. 

Tactics, says Webster, is “the science and art 


of disposing and maneuvering troops or ships in action 
or in the presence of the enemy, so as to use in action 
the resulting disposition.” Thus, while strategy is di 
rection before action, tactics is use in action. 

Putting it another way, the Air Force, by rea 
son of its mission, must use its Strategic Air Command 
strategically to perform a certain pre-determined job in 
war. The Navy, on the other hand, by the nature of 
its mission, must perforce use its aircraft tactically. 

Thus SAC knows—or presumably should know 
—long in advance of war just where it is going to 
send its bombers to destroy pre-determined target sys 
tems, which may remain constant targets until de- 
stroyed; or it may switch to other target systems, at 
present undetermined. The Navy, on the other hand, 
must carry out its mission-——to win and maintain con 
trol of the seas. Its aircraft—and its warships, for that 
matter—are only units in a vast weapons system de 
signed for the express purpose of maintaining control 
of the seas and denying use of the seas to any enemy 
nation or nations. 


No Single Weapon Wins 

W hy is this control of the seas so vitally neces 
sary to the United States in this air-atomic age when 
our inter-continental bombers presumably—and _ that’s 
an indefinite assumption—can fly to the heart of an 
enemy nation and blow his industrial, transportational, 
and political systems to smithereens? 

History provides one answer: down through the 
centuries no single weapon ever has won a war alone 
and unaided by many other weapons. For that matter, 
two inter-continental counter-bombardment forces of 
equal destructive power, employed with equal skill, 
presumably would accomplish equal destruction and thus 
cancel each other out. When the last bomber had been 
destroyed, the last city desolated, the war then would 
proceed to its conclusion by other means—possibly clubs 
and ships. 

The other answer of history is that no land 
power, although aided by an inferior navy, ever has 
succeeded in defeating a sea power, even though that 
power was weaker in land forces. 

Napoleon tried to destroy English sea power 
by capturing and consolidating all of Europe and 
Western Asia into one great empire. Both the Kaiser 
and Hitler tried the same thing. But although all won 
many battles at the start—including appalling submarine 
destruction of shipping—in both world wars, none of 
them ever succeeded in defeating the sea powers that 
opposed them. 

In each war cited above, control of the sea was 
the decisive factor. The side which controlled the 
seas had access to the material and human resources of 
the rest of the civilized world. By mobilizing these 
worldwide resources and by convoying them across the 
sea to points where they could be brought to bear 
against the continental—or island—enemy, the sea 
powers have repeatedly succeeded in defeating their 
continental adversaries. 

For that matter Russia during much of World 
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Brake Master Cylinder 
for toe pedal instal- 
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WINDSHIELD 
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plastic windshields 
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Master Cylinder 
with Heel Pedal. 


MODEL 3-248 


Automatic, Steerable, 
and Full-Swivel Tail 
Wheel Assembly with 
6 inch solid tire. 
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Automatic, Steerable, 
and Full-Swivel Tail 
wheel Assembly with 
8 inch pneumatic tire. 
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“...Naval strategy must be flexible” 


War II had the aid of American sea power, and “thus 
received weapons, ammunition, bombs and food and 
medical supplies. In the next war, if it is between the 
U. S. and the U. S. S. R., the Communists will have 
the help only of land-locked satellite nations—including 
possibly a blockaded China. The Russians will get as 
much military aid from those satellites as the Nazis 
got from the Italians under Mussolini. 


Now if the Navy’s mission is to achieve and 
maintain control of the seas, and if the Air Force’s 
mission is to defend the nation in the air and to deploy 
enough airpower to defeat the enemy air forces and 
destroy the war-making potential of the enemy, why 
should there be any rivalry between Air Force and 
Navy? Yet there is rivalry between them on this mat- 
ter of land-based as against ship-based airpower. 


Fight for Prestige 


The consensus seems to be that the battle of the 
budget is the chief reason for this rivalry, this deep- 
seated suspicion, this belittling of one service by the 
other. Why think the Air Force can destroy the wide- 
spread industry of Russia with B-36’s, or B anything 
else? the Navy asks. The Navy says fixed air bases can 
more easily be destroyed than carriers, which are pro- 
tected by their fighters and anti-aircraft weapons. The 
Air Force says the carriers can be sunk by bombers. 
So it goes. Why? 

The answer seems to be that that there is only 
so much money available for defense. It must be divided 
somehow between all three of our armed forces, land, 
sea, and air. If we build so many carriers—and their 
planes—we can’t build so many bomber wings. The 
squabble is right here in the Pentagon and on Capitol 
Hill, not in the field. It’s a fight for funds, for position, 
for prestige. And that’s all it is. 


Here’s the Navy’s position, and why it doesn’t 
want itself committed to any target system: that would 
shackle it in its attempts to carry out its mission of 
controlling the seas. The United States plans no ag- 
gression, will start no war. It has forces deployed, as 
in Europe and Africa, to resist aggression. But in war 
it will not have the initiative, will not be able to choose 
the point of initial conflict. That is up to the enemy; 
he will choose the place of attack, will have assembled 
forces at that point or points. 

The Navy’s job, then, will be to bring American 
force to those points of attack, to herd safely across the 
seas the millions of tons of war material and supplies 
required by land and air forces. These things cannot 
go by air. That was proved again in Korea. They must 
go in ships—only the highest priority cargo can be 
airlifted. There are not enough transport airplanes in 
all the world to supply the needs of ground and air 
forces operating overseas in a world-wide war. 

The Navy’s task is one of staggering proportions. 
The Russians are said to have over 350 submarines of 
standard schnorkel types and the Walther true sub- 
marine type. They are more of a menace than the 
German submarines of World Wars I and II. The 


Russians also have land based bombers, better equipped 
than World War II types to sink shipping. That—and 
a chiefly cruiser navy now building, evidently for raider 
purposes—gives the Navy quite enough to handle with- 
out trying to take on part of the Air Force job of 
strategic bombardment. 

It should be emphasized that if the Navy fails 
in its job, no American fighters or bombers long will 
be flying from European and African bases. They'll be 
out of gas, out of bombs, out of supplies. They'll be 
units in a grounded Air Force. The Army soon would 
be out of ammunition, food, and all other supplies. 

If our Navy loses control of the seas, the Russian 
undersea navy and land based airpower will defeat 
American land and air forces based overseas, without 
ever firing a shot at them. Furthermore, without a con 
tinuing supply of critical metals not found in this 
country, American industry in time would grind to a 
stop, as would rail, road, and air transportation. Civil- 
ization as we know it today would cease to exist. The 
American way of life would end. To see that it does 
not end is the job of the United States Navy. 

Why, it has been asked, does the Navy need to 
carry the atom bomb in its planes? Why does it need 
super carriers and bombers of longer range? The Navy 
says it is keeping up with the development of weapons, 
just as the other services are doing. If it wants to 
destroy an enemy submarine base, it wants the means 
of destruction—not the peanuts of a TNT bomb. 
Furthermore, the enemy’s range of defense by the use 
of aircraft has increased; so the carrier’s range of at- 
tack must be That is all there is to the 
Navy's demand for more powerful aircraft, which re 


increased. 


quire bigger and more modern carriers. 

Naval strategy must be flexible. There is no 
single plan. There are numerous plans. If the enemy 
strikes there, or there, or there, the Navy has a plan to 
meet the attack at those points around the globe. It 
may fight in the Baltic, in the North Sea, in the 
Mediterranean, in the Pacific, at all points subject to 
submarine and air attacks. It must destroy the raiders, 
or be itself destroyed. 

A submarine is a tiny object to detect under 
the sea. But it can’t always stay at sea. Despite sub 
marine tankers and supply subs which may permit a 
modern submarine to stay at sea for months, eventually 
it must return to base. The Navy will strive to destroy 
those bases no matter where they may be. 

The Navy may ask the Air Force to help it in 
this destruction; the Navy, in turn, may assist the Air 
Force and the Army in special missions—just as it did 
in Korea. That was an example of integration. That 
was integration in the field, the scene of action. 

Actually, is no Air Force-Navy squabble. 
There are disagreements, yes; there is misunderstanding, 
there always are two sides to any 


there 
too. In a democracy 
question; and there 
about this or that. But in war we are a united people. 
We have to be, or perish. And in a war that is how 
the armed forces will be—united to achieve a common 
goal, victory. 


are partisans who grow heated 


Cy CALDWELI 
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Champions fly with TWA «star oF america” 
on 30,059 mile round-the-world survey 


Trans World Airlines lives up to its name. 


The United States, Europe, Asia—all are well 
served by this great transport institution. 


A recent route survey took TWA Board Chair- 
man Warren Lee Pierson and his executive 
group to Paris, Rome, Cairo, New Delhi, 
Bombay, Colombo, Rangoon, Singapore, Bang- 
kok, Hong Kong, Manila, Taipei, Okinawa, 
Tokyo, Wake Island and Honolulu. TWA facili- 
ties were inspected and plans laid for new, direct 





service between India and Japan. The “STAR 
OF AMERICA” logged 30,059 miles and 119 
hours air time without a spark plug change. The 
spark plugs were Champions, of course . 
standard equipment on every major airline in the 
United States and on most foreign carriers. 


If you are responsible for the maintenance and 
safety of aircraft, either in commercial or 
private use, we believe this world-wide accept- 
ance speaks louder than words. 
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The Yézez Dimensionally Stable Tooling Plastic for 


STRETCH PRESS, HYDROFORM AND DROP HAMMER DIES 
MASTER CONTOUR BLOCKS 
CHECKING FIXTURES 


DRILL AND ROUTER FIXTURES AND MANY OTHER APPLI- 
CATIONS THROUGHOUT THE AIRCRAFT INDUSTRY 





Aircraft drill fixture Canopy Opening Checking Fixture, show- Routing and Drill Fix- 
ing the use of Ren-ite Plastic stock tubing ture made of Ren-ite 


REN-ITE is a thermosetting resin for use as a laminating plastic without 
application of heat or pressure for general tooling applications. Cured, 
non-toxic, non-corrosive, easy to patch, not brittle, bonds to any material. 
Packaged in premeasured cans, complete with resin and hardener for imme- 
diate convenient use. We invite you to try Ren-ite products in your tooling 
program. Write for further information and price schedules on complete 
Ren-ite line. Free engineering service and no contracts required. 
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WORLD'S PREMIER_AIRPLANE FABRIC 
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FLIGHTEX FABRICS, + 93 WORTH STREET + NEW YORK 13, N. Y. 
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ATEKS AVIQUIPO. Inc 
ne FLIG TEX ‘FABRIC 2% Beaver 


Cable 


on 


| Cook to Coordinate 
AMC and ARDC 


Differences arising between the Air 
Materiel Command and the Air Re 
search and Development Command will 
now be resolved by Lt. Gen. Orval R. 
Cook, Air Force Deputy Chief of Staff 
Material. 

AF Secretary Harold E. Talbott has 
announced that Cook, who is respon 


sible for production and procurement, 


will have “AF purview over both AM( 
and ARDC to eliminate an overlap of 
functions” between the commands. 


Lt. Gen. Laurence C. Craigie, 


Deputy Chief of Staff/Development, 


will continue to have responsibility for 
research and initial phases of develop 
ment, Talbott said. 


NATC Asks Board to 
Retain Control of Names 


National Air Taxi Conference has 
notified CAB that it is opposed to the 
proposed amendment to Part 298, which 
would eliminate prohibition against taxi 
services using such words as “airways, 
airlines, etc.” 

In a letter to CAB, Evelyn V 
Waters, NATC executive _ secretary, 
stated that the amendment “would open 
the door for operators to adopt any 
name they see fit and use the same in 
competition with certified airlines. Since 
under Part 298 air taxi operators are 
allowed to operate scheduled _ service 
even between points served by certif 
icated carriers, the letter concludes: “We 
feel that the board should maintain 
sufficient control over the names used 
by air taxi operators to prevent the 
public from being misled as to the 
character of such service, especially be 
tween competitive points.” 


CAB Finds Pilot Error 
Cause of C-46 Crash 


Tracing a general pattern set in 
previous C-46 accidents, the Civil Aero- 
nautics Board has found that poor pilot 
judgment was the probable cause of 
a Slick Airways’ C-46F crash near 
Windsor Locks, Conn., on March 4, 
1953. The accident took the lives of 
the two-man crew. The CAB reported 
that there was no evidence of mechanical 
failure or malfunction of either the air 
craft or engines. 

After missing a first approach to 
the airport, the Board charged, the 
pilot displayed poor judgment in at 
tempting to circle the airport under 
the overcast in a rainstorm at night 
rather than execute a standard instru 
ment approach. 
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THREE STAGES in mechanized electronic production: the base board after dip soldering (left); the resistors, con- 


densers, and tube sockets clinched 


in place on the reverse side of the board (center); and the completed assembly 


USAF Mechanizes Electronic Production 


Results of three years electronic production re- 
search disclosed by Stanford Research Institute. 


By Wiuuam D. Perreavrt 
HILE the U. S. Navy has been 
occupied with its “Project Tinker- 

toy” (see page 40), the U. S. Air Force 
has taken a completely different ap- 
proach to the same problems—the sim- 
plification and automatization of elec- 
tronic equipment production. 

For more than three years Stanford 
Research Institute at Stanford, Calif., 
has been actively at work adopting pres- 
ent day electronic components to auto- 
matic production line methods for the 
USAF. This contrasts sharply with the 
Navy's efforts to design completely new 
components which better lend them- 
selves to productionizing. 

It might be said that the real ac- 
complishment at Stanford, where work 
is still continuing, has been the estab- 
lishing of proof that electronics manu- 
facture lends itself to automatic produc 
tion. It has accomplished this by sin- 
gling out compatible methods of ma- 
chine-handling each successive step of 
electronic equipment assembly. Beyond 
this Stanford has designed, built, and 
operated specialized machines which ac- 
complish some of the more complicated 
elements of the job. 

The need for automatic production 
is best emphasized by the recent and 
continuing growth of the industry it 
self. During 1952, according to Stan 
ford, more than $6 billion in electronic 
equipment was produced. This was 50 
greater than the World War II peak. 
Yet virtually all electronic equipment 
fabrication, in contrast with other Amer- 
ican manufacture, is by hand. 

The goal of automatic production is 
to increase production capacity while 
cutting down the specialized and ex- 
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pensive training required of factory per 
sonnel. This must be accomplished with- 
out adversely affecting reliability or flex 
ibility and preferably with an economic 
gain. 

Even at this early stage in develop 
ment of automatic electronic equipment 
production for the USAF, Stanford 
claims that these goals have been 
achieved. The job has been done by 
the building block method. Rather than 
design a machine to produce a particu- 
lar unit, such as a receiver, transmitter, 
etc., Stanford has worked toward ma- 
chines which do a particular job—i.e., 
insert resistors and capacitors into the 
base board. 


Existing Methods Surveyed 


Because of this approach the same 
basic machine can serve any phase of the 
electronic industry, regardless of the end 
product. More machines will be re 
quired, thus cutting unit tooling costs. 
A modification in the equipment cir- 
cuitry or a change in production re- 
quirements to another type equipment 
would not make obsolete the manu- 
facturer’s assembly equipment. Failure 
to attain these objectives has defeated 
earlier attempts at automatic production. 

Basically, this is how Stanford ap 
proached the problem and some of its 
accomplishments. After first making an 
extensive survey of existing methods and 
materials used in electronics manufac 
ture, Stanford established a “Construc 
tion Techniques Classification System.” 
This system classified some 50 different 
approaches, combinations of materials, 
and assembly method that were then 
in use. These were reviewed to pick the 
approach to each step which best fitted 
over-all production requirements. 


Greatest progress has been in mak- 
ing the conducter. Using _plastic-im 
pregnated glass cloth for the base ma 
terial, Stanford routes it to a punch 
press where it is cut to size, to pressure 
ro'lers where a 0.001 inch layer of cop 
per is laminated to the plastic, and then 
to another punch press where attach 
holes for individual components are 
punched, 

It should be emphasized that, as 
Stanford sees it, all of these operations 
are handled automatically. Conveyor 
belts carry material from one machine 
to another, cycle time is automatic, etc. 

The base plate is then covered with 
a stencil which outlines the electrical 
circuits to be used in the electronic 
component. Stanford developed several 
important contributions to the currently 
used processes, i.c., a magnetic chuck 
which holds the stencil to the base with 
five ounces pressure per square inch, 
insuring precision circuits. 

The acid resistant which Stanford 
uses to protect the copper ol the base 
plate in areas defined by the stencil is 
also special. It is a wax flux resist. In 
addition to protecting the copper during 
etching, it serves as the flux during dip 
soldering later in the process. After the 
resist 1s sprayed onto the base plate, the 
stencil is released and moves through 
cleaning and drying cycles to be used 
again. 

The base plates, up to 600 of them 
at a time, are lowered into an etching 
bath of nitric acid. By using nitric acid 
rather than ferric chloride, Stanford has 
cut etching time from 3 minutes to 30 
seconds. Also, some 13 pounds of cop 
per can be recovered hourly from the 15 
gallon acid etch bath. Half of the etch 
bath is continuously regenerated by 
simple distillation. 

Removed from the etching bath, the 
base plate is rinsed, neutralized and 
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rinsed again, then carried to a double 
headed rivet machine where two rows 
of contact rivets are automatically in- 
stalled. The base plate moves on to 
successive cartridge-type machines which 
feed resistors, condensers, and other 
components onto the base plate in proper 
sequence. Individual machines are used 
to handle different size units of each 
type. 
These same machines (see draw 
ings) have mechanisms which straighten 
the lead wires on the resistors and con 
densers, cut them to the right length, 
and clinch the wire ends on the under- 
side of the base board. Condensers are 
inserted in clips which are also auto- 
matically installed. Seven- and nine-pin 
tube sockets pass through the indexing 
machines, are ori 


turrets of separate 


ented, and are automatically installed. 


Three-Second Soldering 


The whole baseboard, containing all 
of these elements, is lowered into a bath 
of hot solder, maintained at 480° Fah- 
renheit. Up to 50 components on a single 
board have been soldered in this manner 
in three The flux has 
proved very effective. The wax base 


seconds. rosin 
melts away and the flux is consumed, 
leaving a clean board. 

After soldering, the assembly is 
spray cleaned, dried, and the circuits 
are electrically tested automatically. An 
other mask is applied to the conductive 
side of the base board to outline the 
areas which must be given a protective 
coating against heat, humidity and phy 
sical abuse. Coatings tested were sub- 
jected to temperatures ranging from mi- 
nus 65° Centigrade to plus 200° and 
to humidity variations up to 98° rela- 
tive humidity and to dense salt fog. 
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Stanford found that the method of 
applying protective coatings to the elec 


trical circuits after soldering is more 
important than the materials used. Three 


different types of coatings were used: 
hot spray, powdered plastic sprayed 
through an open flame, and the use of 
two stable chemicals which, when mixed 
in an air stream, react to form a coating 
which dries almost instantly on contact 
The mask is then removed. 

The base plate is then centered on 
the support element of the assembly in 
which it is to be installed. In the case 
shown, this requires that it be bent into 
a “T” shaped arrangement and attached 
to the frame. Other machines then feed 
the seven- and nine-pin tubes into the 
sockets, install tube shields, whereupon 


1 


the whole assembly is given an elec 


trical check out. 


In the assembly shown, a low powe! 
video frequency signal level application, 








MAGNETIC CHUCK for stencil. 


all the tubes are installed in a single line, 
although this works to the detriment of 
cooling, in order to provide a compact 
form. It might be noted that the legs 
of the T separate heat-producing areas, 
helping to alleviate heat problems. 

As Stanford sees it, there’s no rea 
son why these processes can not be ap 
plied to a point where the completed 
and tested assembly is delivered into a 
shipping carton, the labels pasted on, 


and the package sealed. 


Coordination Needed 
Stanford is the first to acknowledge 
the time that will be required to get the 
industry keyed to such a system. Insti 
that the 


such a program depends on the coordi 


tute officials stress success of 


nated efforts of electronic engineers who 
must design circuits readily adaptable to 
such methods, materials processing en 
gineers, and machine designers wh 
must exhibit ingenuity in providing ma 
chines which will produce precision as 
flexibility 

eee 


semblies and yet have the 


which will keep costs in line. 


Reports Show Increase 
In Aircraft, Engines 


Complete civilian aircraft totaling 


1,023,300 pounds airframe weight wert 


shipped during July, representing a 
10 increase over June shipments, ac 
cording to a joint Bureau of Census 
CAA report. July shipments included 
402 planes valued at $23.1 million, com 
pared to June’s 339 planes at $21 mil 
lion. 

In July, 579 engines totaling 400, 
900 hp were shipped for a hive per cent 


increase over the June number. 
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Air Force Buying: The How and Where 


Widespread influences guide USAF purchases of 


aircraft accessories and equipment. 


N THE AIR FORCE, just as in in- 
dustry, procurement is the product of 
the buying influences of many groups. 
These influences make themselves felt 
through the usual steps in purchasing 
procedure: 
*A need is recognized; 
® It is confirmed and evaluated: 


® Decisions are made on desired 
type of product; 


® Specifications are drawn up; 


* Product makes and suppliers are 
considered; 


* Desired product and supplier are 
determined and authorization to buy is 
made; 

* Purchase is made. 

At each of these steps in the pur- 
chasing procedure a number of people 
have some voice in the matter. These 
people usually fall into groups having 
common functions and generally the 
same group levels exist in the Air Force 
organization as in industry: 

* Top Management—( policy); 

* Operating 


duction control): 


Management — (pro 
* Engineering and _ Research 
(technical control); 

* Purchasing. 

The chart on the opposite page is 
designed to show the groups in the Air 
Force organization which constantly ex 
ert key buying influence. The top man 
agement level follows the chain of com 
mand to include the Deputy Chief of 
Staff offices; the operating management 
level is made up of Headquarters Staff, 
AMC, and the Directorates shown; the 
Engineering and Research level is made 
up of Headquarters Staff, ARDC, 
WADC, and the Directorates shown; 
and the purchasing level is found in the 
buying branches of the Procurement 
Division of the Directorate of Procure 
ment and Production, AMC. 

Influences of these groups on pur 
chasing are as varied as are the differ 
ent types of and procedures in purchas 
ing. In the equipment field alone there 
are basic differences in procedure for 
original equipment purchases, support 
ing equipment purchases, and changed 
equipment purchases. 

Traced below are the influences ex- 
erted by each of the groups in the pro- 
curement of Government Furnished Air- 
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craft Equipment (GFAE) once a com 
plete airplane program has been estab 
lished. 

Suppose Headquarters USAF has 
approved a recommendation from Stra- 
tegic Air Command to make a major 
equipment change in a production air- 
craft so it can perform missions other 
than those originally planned. Here is 
how each of the groups on the chart 
will influence this procurement. 

First we have the command actually 
recognizing the need. It’s recommenda- 
tions, usually in general terms, will go 
into the Pentagon hopper for evaluation 
and confirmation. In this case 12 officers 
at the Directorate level of the Air Staff 
combine review forces to form an Air 
craft and Weapons Board. Joint evalu 
ations and confirmations of the need, 
followed by recommendations, are made 
by this board to the Air Council, which 
is composed of the Vice Chief of Staff, 
Deputy Chiefs of Staff, and the In 
spector General. As an important change 
proposal these recommendations may be 
reviewed by the Secretary of Air and 
his superiors, going as high as the Presi 
dent. 

Thus we arrive at the headquarter’s 
decision that a major equipment change 
in a production aircraft is desirable. 


Equipment Review Made 


A review of equipment by ARDC’s 
Wright Air Development Center en 
gineers is made at the request of the 
Deputy Chief of Staff/Development to 
learn whether any available or develop 
mental equipment will be suitable. In 
reaching his conclusions WADC’s Chiet 
of Operations relies highly on his Direc 
torate of Laboratories and coordinates 
with AMC’s Director of Procurement 
and Production to determine the ease 
of quantity production. If an effective 
point of the production change has been 
prescribed by Headquarters USAF, et 
fective coordination between WADC 
and AMC is mandatory. 

The proposed change unquestion 
ably will affect supply and maintenance 
requirements. Therefore recommenda 
tions to WADC from AMC’s Director 
of Procurement and Production reflect 
estimates of spares requirements and 
recommendations to ensure ease and 
accessibility of maintenance from the 
Directorates of Supply and Services and 
Maintenance Engineering. 


Only recently has there been dele 
gated to one Deputy Chief of Staff the 
full responsibility for research and de 
velopment as well as production and 
procurement. The move is expected to 
eliminate many of the conflicts of engi 
neering and production interests at this 
stage. 

On the basis of ARDC’s report the 
Deputy Chief of Staff/Development de 
cides upon the desired type of equip 
ment. WADC may have recommended 
a couple of bread-board experimental 
models, which it felt could be readily 
developed to perform the tactical func 
tion and which would meet the main 
tenance and productibility requirements 
recommended by AMC. It now has the 
task of developing specifications for the 
item from these models. 


Industry specialists will almost al 
ways participate in this activity. Full 
consideration 1s given continually to 
maintenance and producibility require 
ments. While reviewing the engineering 
adequacy of existing products and de 
veloping specifications for the new item, 
WADC (in conjunction with AMC) 
has completed the procurement step ol 
evaluating makes and considering sup 
pliers. 


Assume now that the effective point 
for the equipment’s introduction into 
the aircraft is far enough ahead and 
industry's productive capacity is ade 
quate to allow truly competitive pro 
curement. The desired product has been 
determined. The Plans and Programs 
Office of AMC’s Directorate of Procure 
ment and Production through the Pro 
curement Division’s Production Control 
Office authorizes the Equipment Branch 
to buy. Authority is a procurement 
directive issued by the Deputy Chiet of 
Staff / Materiel. 


The field of possible suppliers 1s 
narrowed down as the buyer develops 
the required monthly quantity produc 
tion schedules for the item. These sched 
ules are governed by the airframe avail 
ability and production lead time neces 
sary so as not to delay the scheduled 
delivery of the aircraft. Facility capabil 
ity and financial ability reports on nu 
merous equipment manufacturers are 
requested from the appropriate Au Pro 
curement Districts by the Procurement 
Division of AMC, These reports evalu 
ate the manufacturers’ ability to meet 
the projected monthly production sched 
ules. 

Finally the complicated procure 
ment machinery of buying by negotia 
tion or bid is put in motion and the 
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purchase is made. It is obvious that the 
members of the manufacturing group 
considered by the buyer for the con 
tract at this point reflect, and are prob 
ably the direct result of, these many in 
fluences. 

This review of key buying influ 
ences on USAF procurement points up 

1 almost insurmountable problem fac 
ing the equipment manufacturer, that 
of acquainting the appropriate people 
with his products’ capabilities. 

Many manufacturers have deluded 
themselves by believing they have an 
equal chance with all others at the time 
the Air Force buyer in AMC’s Procure 
ment Division goes to work. Only a few 
manufacturers have realized how in 
fluences outside this division have 
greatly affected purchases. These few 
have been trying with varying degrees 
of success to reach those key influences. 





AY / / ' Today many equipment manufac 
or SS turers are opposing the Air Force’s plans 

‘ } x SS - >: . 
> ' \ , for the Single Prime Contractor to man- 
4 age the weapons system. Although the 
"ad plan probably will necessitate sales force 
oe reorganizations and new selling pro 
grams for most of the field, at least one 
industry observer feels the chances of 
getting the relevant information to key 
buying influences will be greater in the 
Single Prime Contractor’s organization. 











a BETTER ladder assembly b 





It’s pure logic to expect complete 
satisfaction from a complete shop! 
With well maintained, modern 
equipment we take charge, then do 
the entire job. Designing, layout, tooling 
... forming, stamping...welding (heliarc, 
continuous seam, spot) ...complete 
assembling — It’s all at Universal. 


Fewer people will influence pur 
chasing in the prime contractor’s or 
ganization, he reasons, than in the 
sprawling Air Force organization. More 
equipment manufacturers, he _ says, 
should begin evaluating the SPCP from 
this viewpoint. 7 e 









Write, phone, wire... let us help develop and 
quote your complete assembly ... either 
on production or experimental runs! 
Join hundreds of satisfied UMPCO 
customers, Act today! 


gs w= wy " 


Investment Analysis 
Sees Prosperity 


AZ SEN A sharp boost in aircraft industry 
x earnings with the scheduled expiration 


=| UNIVERSAL METAL PRODUCTS, INC. of the excess profits tax on January l, 


2311 West Orange Street 1954, is viewed as likely in a financial 

Wwe J Tools * Dies + Metal Stempings * Alreratt Ports CUmberlond 3-3115 analysis by Arthur Wiesenberger & Co., 
New York investment house. The study 

warns, however, that the extent of the 

earning »ick-up could be limited by the 


HANGAR “indeterminable factor of renegotiation.” 
SHOP Wiesenberger’s analysis cites De 
STORAGE fense Secretary Wilson’s credo of con 
centrating contracts in the hands of a 


90,000 SQ. FT. OF HANGAR, SHOP AREA, 72,320 SQ. FT. OF few aircraft manutacturers for maxi 
STORAGE, BARRACKS LOCATED AT RYAN FIELD, 13 MILES SW mum efficiency and of eliminating pro 


duction peaks and valleys as likely to 


prove beneficial to the larger plane 
companies. The study adds that the 
USAF’s $40 million in unexpended 


: a ‘ funds and $23 million for new aircraft, 
Write, wire or call BOB SCHMIDT, Tucson Airport Authority, Municipal Airport, und the Navy’s $6 million in unex 
P.O. Box 1191, Tucson, Arizona—Phone 3-9372. — me INSVY munin . 








Serving America’s Aircraft Industry Alhombro, California 























pended money, all as of July 1, repre 
“quite a bundle,” and concludes 





ALL OR PART—EXCELLENT DEAL TO ESTABLISHED INDIVIDUALS OR CONCERNS— sents : . , 
PRINCIPALS ONLY. + that “it leaves little doubt of a prosper 
ous road ahead for the plane builders.” 
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COMET 


Comets have already flown 


22,000 hours — nearly ten million 


miles—in air-line service 








hey are now clocking 150,000 miles a week 


H A VILLA N OD 
GREAT BRITAIN 


f\ f\ 
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Record breaker. 


Navy Douglas F4D Skyray which set a new world’s speed record of 


753.4 mph on October 3 is shown above. Previous British mark of 737.3 mph had lasted only eight 
days. Skyray achieved 761.44 mph during one of its four runs over the three-kilometer course. 





First T-28B Navy trainer to come off North Ameri- 
can’s production line made its first flight one week ahead of sche- 
dule at the manufacturer’s Downey plant. Welcoming it, above, ate 
representatives of the Bureau of Aeronautics and North American. 
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The Military 
Scene 





Rocket boosts Matador into the air in first photo 
of the pilotless bomber being launched at Cocoa, Fla. Turbo 
jet takes over as power source after initial rocket impulse 
The aircraft, designated the B-61, is built by Glenn L. Martin 
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WHERE THE AIRLINE ACCESSORY DOLLAR GOES 


AIRPLANE PARTS & ACCESSORIES 
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GROUND EQUIPMENT 
RADIO EQUIPMENT 


RUBBER PARTS 





MISCELLANEOUS 


Rigid Controls Shape Airline Buying 


Cost plays an important role in final choice but, 


despite bid system, is not always decisive. 


By Eric BraMLey 


A TIGHT SYSTEM of controlling 
engineering and expenditures for 
accessories, to insure not only that the 
best items are bought but that the best 
price is obtained, is used by American 
Airlines, the largest U.S. air carrier. A 
look at the buying influences and the 
chain of decisions in American is of 
interest, since it is indicative of general 
industry practice. 

American’s accessories purchases go 
through a screening and sifting process 
that involves a engineering 
group, a project board review, an equip- 


service 


ment committee in certain instances, 
and the president and board of directors 
for major items. Entering into the dis- 
cussions at almost all stages is the pur 
chasing department. 

On existing equipment—DC-6’s and 
Cunvairs—a request for an accessory 
change can originate in a number of 
places in the company—maintenance, 
operations, an employe suggestion, etc. 
However, it is most likely to start in 
the standards and procedures group in 


Tulsa, headed by John Casey. This 
CCTOBER 26, 1953 


group receives all “squawk” sheets, 
copies of service report records, causes 
of delays, etc. Thus it is in a position 
to put the finger on trouble spots and 
to recommend that changes be made 
before a situation becomes serious. 

For example, the selector valve on 
the blower clutch may be causing 
trouble. The maintenance department 
may raise the danger signal. Its request 
for action will be forwarded to the serv- 
ice engineering group at American’s 
Tulsa overhaul base. 

This group, headed by W. H. Hall, 
with W. E. Spearman as assistant man- 
ager, has experts in all fields. Dave 
North is project engineer on systems, 
Bill Neeley on powerplants, propellers 
and accessories; A. J. Snyder on elec- 
trical equipment; Bruce Olsen on struc- 
tures; A. W. Perkins on accommoda 
tions and field equipment, and E. A. 
Ronchini on overhaul equipment. 

Within this group the entire prob 
lem will be investigated—can the pres 
ent valve be modified, is a new-type 
valve needed, etc. Consultations will be 
held with maintenance. Service engi 
neering, in short, will come up with 
the best solution. Purchasing will obtain 
prices and delivery schedules. 


After service engineering makes a 
decision, including a cost estimate, the 
entire matter 1s presented to American's 
project board for review. Included on 
this board, in Tulsa, are D. E. Tait, 
manager of the supply branch, which 
includes purchasing; E. P. Lalley, cost 
and budgets; W. H. Hall, service en 
gineering; J. T. Farrah, industrial en 
gineering; J. H. Reniers, Jr., produc 
tion; E. C. Doherty, inspection. Marvin 
Whitlock, assistant vice president-over 
haul and supply, and John Casey may 
also sit with the board. 


It is unlikely that this board would 


change service engineering’s decision as 
to the type of valve to be used, but it 
would decide whether or not the project 
would proceed. In the case of a major 
valve change, service engineering or the 
board might recommend that a number 
of the valves be obtained for service 
tests. (Under such circumstances, pur 
chasing would negotiate with the valve 
manufacturer—American wants to know 
at this stage what the prices will be 
on quantities of valves in case service 
tests are successful, who will stand de 
velopment costs, etc.). 

If the board approves service en 
gineering’s findings, the project must 
then be okayed either by Whitlock, G. 
J. Brandeweide, vice president of main 
tenance and supply, or a top equipment 
committee, depending on the amount 
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of money involved. Members of the 
equipment committee are Brandeweide; 
L. G. Fritz, vp of operations; W. J. 
Hogan, vp and treasurer; R. E. S. 
Deichler, vp of sales, and M. G. Beard, 
chief engineer. 

In this purchasing process, another 
group enters the picture at an early 
stage in the consideration of all new 
equipment or if a major change is to be 
made in an accessory. This is the engi- 
neering department in New York, under 
Beard, which works with all interested 
departments and purchasing. 

Order for a new or modified valve, 
or any other equipment, is handled by 
the purchasing department. All of 
American’s purchases are on a bid sys- 
tem, but the company does not neces- 
sarily accept the lowest bid. The manu- 
facturer’s ability to produce on time, 
the quality of his other products that 
may be used by the airline, and other 
factors may affect the final decision. 
After this decision is made, the vendor 
makes no changes in the product that 


would cost money without consulting 
AA’s purchasing department. 

In the case of a aircraft, as 
differentiated from presently operating 
equipment, about 80°, of 
will be decided upon by the plane manu 
facturer. American will, of 
recommend through the engineering de 
partment in New York, which admin 
isters the technical phases of the con 
tract, that the manufacturer ask an ac 
cessory producer to do something about 
a specific problem on a piece of equip 
ment or to supply a certain item. How 
ever, it is to the advantage to 
have most accessories placed on a new 
plane by the manufacturer because of 
the warranty problems involved, Ameri 
believes. 


new 
accessories 


course, 


airline’s 


can 

For a new plane, American buys 
engines separately and delivers them to 
the airframe manufacturer. The 
applies to communications equipment 
and buffet equipment. Decisions on en 
of course, made by top man 


same 


gines are, 
agement. On radio equipment, the com 











22 LEADING WORLD AIRLINES HAVE SELECTED TURBO COMPOUNDS 


fs AMERICAN AIRLINES tas soece 
TURBO COMPOUNDS 


Under 8 hours non-stop coast to coast with 


DOUGLAS DC-7’s 


make 
after conferences with pur 


munications department would 
the 


chasing officials on prices and deliveries. 


decision 


Non-Scheduled Line 
Holds Travel Plan Card 


North American Airlines, the sched 
airlines’ 
competitor, 


uled strongest non-scheduled 
one of their 
The reason, AMERICAN 
AVIATION learns, is that North American 
Air Travel Plan “Q” C 
issued by Eastern Air Lines, 


to buy scheduled tranportation to points 


may also be 
best customers. 
holds an ard, 
and uses it 
not on its course of operations. 


Specifically, the card allows the 


holder to purchase airline 


tion for anyone with payment at the end 


transporta 


of the month or some other specified 
billing date. 

North American uses it to assure 
its passengers of complete transporta 


tion. 
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G-37-K Flare 
Signal Pistol 


SA-8 
Parachute Flare 


3-minute 











P-37-PF 11-minute 
Parachute Flare 





E-30-KF 
Parachute Flare 


CURTISS-WRIGHT 


CORPORATION « 





WOOD-RIDGE, N. 3 








with CAA TSO 


E-15-KF 
Parachute Flare 





3-minute 
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These items manufactured in conformance 
C-24 Cl. I, 





1 ¥2-minute 


See your distributor or write direct to: 


KILGORE, INC. International Flare Signal Div. 
Wwe 


STERVILLE, 


MH, Ul. 


E-10-KF 1-minute 
Parachute Flare 
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QUALITY-CONTROLLED 


GUAXIAL CABLES 


Whatever your field of application ... whatever your trans- 
mission line requirement... Federal is ready to serve you. 
If the cable you need doesn’t exist, Federal will cooperate 
with you in developing and producing it in any quantity! 
Federal offers you one of the nation’s most diverse stocks 
of RG type cables—including the Federal-developed low- 
temperature, non-contaminating thermoplastic jacket. 
Quality-controlied throughout the entire manufacturing 
process, Federal cables bring trustworthy transmission to 
every electronic application... plus top flexibility and 
superior resistance to abrasion, weathering and corrosion. 
Before you specify cable—or complete cable assemblies 
—for any general or military application, get the facts and 
figures from Federal. We have the answer or we can get it! 


FEDERAL HAS A NEW CABLE CATALOGUE 


This new 28-page buying guide contains 
a world of up-to-date information on 
Federal’s quality-controlled cables, plus 
numerous useful tables and diagrams. For 
your free copy, write to Federal today, 


De pt D-743. 





RADAR, PULSE, 
EXPERIMENTAL EQUIP- 
MENT AND SPECIAL TYPES 





Manufacturer of America’s most complete line of solid dielectric cables 


Federal Telephone and Radio Company 


SELENIUM-INTELIN DEPARTMENT * 100 KINGSLAND ROAD, CLIFTON, N. J. 


in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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HOME OF THE FAMOUS 


When & Where 





SUBminiature Size with 1) 

SUPERprecision Jaw | Kom 

THE PERENNIALLY POPULAR 
NEW YORK ADDRESS 


Oct. 28-30—Southeastern Airport Manager 
Association, Annual Convention, Mar 
lin Beach Hotel, Fort Lauderdale, Fla 


Oct. 29-30—National Business Aircraft Ass! 
(formerly CAOA), 6th Annual Forun 
& Meeting Park Plaza Hotel St 
Louis, Mo 








Noy. 3-4—Transport Aircraft Hydraulic Con- 


This new ference, sponsored by Vickers, In 
TYPE 9 (LESS THAN .9” DIAMETER) Park Sheraton Hotel, Detroit, Mich 
Ultra-Low-Torque Nov. 3-6—National Association of State 
POTENTIOMETER Aviation Officials, Annual Meeting 
by ELECTRO-MEC Edgewater Gulf Hotel, Edgewater Park 
Miss 
offers designers and manufacturers of 
guided missiles and aviation electronics Nov. 3-29—American University 7th Alr 
an opportunity to achieve greater mini- Transportation Institute, Washington 
aturization without sacrificing precision. Dc 
SPECIFICATIONS: Nov. 4-6—SAE Committee on Aircraft Hy 
Length: draulic & Pneumatic Equipment, Stat- 
Single cup, incl. base + cover .810" ler Hotel, Washington, D. C 
Per cup, for assembly ........ .500” 


Nov. 5-6—SAE, Fuels & Lubricants Meeting 


- ” * ~ ° } 
Diameter: .875” Linearity: .5% (or less) Conrad Hilton Hotel, Chicago 


Ganged assemblies available. 
CHARLES E. ROCHESTER, President 


ELECTRO-MEC Laboratory # ree alee ae 
21-09 43rd —_ ~ ti Island City |, LEXINGTON AVE. AT 48° ST..NY.C.17 









Nov. 16-17—American Society for Quality 
Control, Aircraft Quality Control Conf 
Biltmore Hotel, Dayton, O 





Nov. 17-20—Aviation Distributors & Manu 
facturers Assn., Annual Convention 
Broadview Hotel, Wichita, Kansas 


ty 





* Nov. 19—National Air Taxi Conference, An 
nual Meeting, Broadview Hotel 
Wichita, Kans 
A) Nov. 19-21—National Aviation Trades Assn 


Annual Convention, Broadview Hotel 


N E W S 0 U 1 D Wichita, Kans 
Dec. 1-2—Frequency Responses Symposiun 


sponsored by the American Society o 


Mechanical Engineers, Hotel Statler 
E SKY! == 
+ 


Dec. 3-5—7th annual Arizona Aviation Con- 
ference, Yuma, Ariz 





Newest note in passenger comfort 1S restful, relax- Dec. 17—17th Wright Brothers Lectur 
ing Travel Music by Muzak. Recorded on con- (sponsored by IAS), U. S. Chamber of 
tinuous reels of magnetic tape and reproduced on —— Auditorium, Washington 
automatic playback equipment, Travel Muzak 
‘ Dec. 17—Wright Brothers Memorial Dinner 
i oned travelers, é 
relieves trip monotony for cone o sponsored by Aero Club of Washing- 
reduces nervous tension of novices. Travel Muzak, ton, Statler Hotel, Washington, D. C 
: i i ire- 
specially programmed to suit the specific 1 Apr. 12-14—<Airport Operators Council 
ments of the carrier, is equally suitable for execu- Annual Meeting, Tampa, Fla 
tive aircraft use. 


For complete information, inquire 


MUZAK CORPORATION e Special Program Service 
229 Fourth Avenue, New York 3, N. Y. ee ee 


ORchard 4-7400 Association of Canada, Annual Meet 
ing, Chateau Laurier, Ottawa 


INTERNATIONAL 


Footnote for Airport Operators and Reservation Managers: Passengers enjoy 
hearing Muzak while waiting between flights or standing by. Reservation 
bureau personnel find Muzak relieves fatigue and improves work environment. 


Nov. 1-22—IATA, Traffic Conferences, Hono 
1 


Nov. 17—ICAO, African-Indian Ocean Re- 
gional Air Navigation 2nd Meeting 
Santa Cruz, de Tenerife, Canary 
Islands 
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West Coast Talk 





By Fred S. Hunter 





Employes of — Aircraft Co. are privately speculating oe he 
will go through with plans to build a great underground plant at Las Vegas, Nev. 
Most of them: think he will—unless the government pulls the plug on him. They 
reason this is a typical Hughes project. ‘Others might talk about the wisdom of 
being prepared for enemy attack by constructing vital defense facilities under- 
ground where atom bombs can’t penetrate. But Hughes would go ahead and act. 
That seems to be just what he has been doing. He spent most of the past year in 
Las Vegas buying up acreage. 
+ 


There are hints the gamblers at Las Vegas aren’t too happy 
about Hughes. They're interested in playboys, not workers. There is 
no industry in Las Vegas now. Industry might slow up the gay pace. 

. 


The mishap to the Howard Hughes flying boat, damaged in its dock when 

1 dike broke, means it undoubtedly will have a new owner before it flies. The 
Recsuenmalthin Finance Corp. holds title now. But the RFC goes out of business 
on June 30, 1954, and any assets it still retains will be turned over to the Treasury 
Dept. It is highly unlikely repairs to the boat can be completed in time to fly it 


before next June 30. 
. 


New interceptors are on the way that will go about twice as 
fast as present fighters. Even the taxiing will have to be automatic. 
The timetable for an interception flight will be just about 15 minutes, 
because of the critical fuel consumption of afterburners. The Navy's 
experience in its speed tries with the Douglas F4D gave an indication 
of how the problem will increase as thrust is increased to make planes 
faster. With the afterburner cut in, the J40 engine used up 50 gallons 


a minute. Tanks run dry fast at that rate. 
+ 


Jack McGowen, chief project engineer on the Douglas DC-6 series, thinks 
there will be considerable cruising at the 25,000-foot altitude with the DC-7. He 
reasons that the airlines have a sharp eye for anything that might saliees fuel 
consumption and hold down maintenance costs. By going up to 25,000 feet, it 
will be possible to cut back from 1800 hp to 1700 hp and still net the same cruis- 
ing speed that maximum cruise power would produce at the more conventional 


altitude of 20,000 feet. 
. 


WEST COAST MISCELLANY—Gilfillan Bros. lease with San Bernardino 
County on the Fontana Airport is for two and a half years with options. Makes 
a nice, secluded field for its radar flight tests. Gilfillan used to have its test 
installation at the Ontario International Airport. But when Northrop, Lockheed, 
and Douglas all moved into this field, it got a little too crowded for the radar 
testers. . . . Langhorne Washburn, assistant to Stanley Hiller, Jr., is on leave from 
the helicopter company to work with the Citizens for Eisenhower Congressional 
Committee on next year’s congressional elections. . Paul Mantz lives on his 
90-foot yacht at Balboa. . . . J. Edwin Jones, former president of Pacific Overseas 
Airlines, has left Overseas National Airlines, where he was a pilot on the Korean 
air lift, to check out a crew on a Grumman Mallard executive for a Texas oil 
man. . . . Northrop was highly pleased over the demonstration of range made 
by the F-89 in flying nonstop from Edwards AFB to Dayton. Plane was an 
F-89C, but modifications made it practically a counterpart of Northrop’s current 
rocket-carrying F-89D interceptor. . Rear Adm. Leslie H. Gehres, retired, i 
devoting full time as staff coordinator for the San Diego celebration of the 50th 
(Anniversary of Powered Flight. Rohr’s power package for the B-52 is one 
of the first to use titanium and magnesium as the two most prominent materials 
and use weldments for major structural components in its design. 
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MUSIC IN 
THE Air . 





PRESTO presents 


the first magnetic 
tape reproducer 
SPECIFICALLY DESIGNED 





WHY MUSIC ON PLANES? 


Properly programmed music counteracts boredom... 


el 


iminates travel fatigue... helps create a congenial 


atmosphere. Its widespread use in restaurants, facto- 


ries, offices — places where people gather or work ~ 


attests to these facts. And now it's ready for airlines, 


PRESTO, long the world's largest manufacturer of 
all types of sound recording equipment, is first again. 


Fi 


rst in the research ond development of a magnetic 


tape reproducer — especially designed to reproduce 


high fidelity music programs in air travel — 


the APB-12. 


Designed to fit standard aircraft rack 
Fully automatic, requires no rewinding 
Two hour cycle of play—almost fifty different tunes 


Self-contained preamplifi 





Operates on 27 v. D.C. power source 


Remote contro! switch allows convenient stopping 
and starting 


Engineered to stand up under continuous operation 


Exceptional frequency range and lack of distortion. 


Let us tell youwhat PRESTO APB-12 can mean on your 
planes. For complete details, call or write, today! 


OU 


RECORDING CORPORATION 
PARAMUS, NEW JERSEY 





WORLD'S LARGEST MANUFACTURER OF 
PRECISION RECORDING EQUIPMENT AND DISCS 
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For 


information 


more 


see pages 


Electronics 


5 and ¢ 








General: Output—aural 1 watt int 
ohms: visual preset at 33 volts ft 
the three modulation frequencies. TI 
nodel 51Z-1 has high image rejectior 
Output transformer with three tune 
secondaries 1S used in place of sepa 
filters for the indicators. A Carrie 

ae } poate } 
Operated squeich is applic “ 
aural amd visual Output channels t 
ternate the receiver output in the ab 
sence of a signal and to provide 
rapid increase or decrease of indicato 
lamp intensity as the signal ve 


w 


changes 
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* VHF TRANSMITTER 
Model: 17M-1 

Mfr.: Collins Radio Co 
Weight: 43.4 lbs 








* FLUSH LOOP ANTENNA 


Model: MN-104 

Mfr.: Bendix Radio Div., Bendix Aviation 
Corp. 

Weight: Approx. 6 lbs. 

Size: 16” sq., pan housing 11,” 

General: Bendix’s flush-mounted 
loop antenna incorporates four 
collector bars approx. one inch in thick 

removable 


deep 

magnetic 
ferrite 
Located in a shallow 
dish under plastic plate fitting aircraft 
contour, the pick-up bars concentrate 
energy into a small pickup loop in the 
center of the unit. 1 


ness. 





* VHF RECEIVER 

Model: RA 18B 

Mfr.: Bendix Radio Div., Bendix Aviation 
Corp. 

Weight: 21.3 lbs 

Size: 1/4, ATR 


72 





Size: L-19-9/16", W-1014", H-75% 
General: A 50 watt VHF transmitter, the 
General: A 360 channel VHF communica 17M-1 is a 360 channel unit operating 
tions receiver with 50 kc channel spac as 27.5 volt d-c @ + amp standby and 
ing. Thirty-one crystals provide full amps transmitting. Covers 118.0 t 
crystal control through use of Bendix 135.95 megacycles with 0.05 mc spacing 
crystal saver” circuit. Sensitivity better Uses modular construction te east 
than 2.5 micro volts. Operates on maintenance. Frequency range plus 36( 
volt d-c or 115 volt a-c (300 to 10 channel capacity assure long life even 
cps) with output of 200 milliwatts. Re with implementation of 50 ke channel 
jection characteristics allow double chan spacing 4 


nel duplex operation where transmitte 


receiver frequency difference is 5.5 meg 


acycles, transmitter power does not ex 
ceed 50 watts and antenna spacing 
at least 20 feet > 





* H. F. TRANSCEIVER 
Model: 618 S-1 

Mfr.: Collins 
Weight: 51 Ibs 





Size: L-23-7/16", W-15-5/16", H- 
General: Operating on 27.5 s 
8 amps., 115 volts a-< 80 watts 
with output 1 watts l t¢ 
ransmitter, 500 mw into 300 ohm. load 
t receiver. Range otf ) to 25 nega 
* MARKER BEACON RECEIVER ag ype alge voller ge tesco 
ally tuned after channel selector. Use 
Model: 51Z-1 in conjunction with 180L antenna tuner 
Mfr.: Collins Radio Co Only one crystal used for both trans 
Weight: 10.5 lbs. mitting and receiving. Modular construc 
Size: L-14-5/16”", W-474", H-754” tion simplifies maintenance 5 
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TEST EQUIPMENT 





PRESSURIZATION AND 
TEMPERATURE CONTROL SYSTEMS 


I | 


; 


Engineered by [X) 


ee - 
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2 lint Tomorrow's jet- -propelled aircraft and guided 

9 < J missiles are today’s problems at Pacific Airmotive 
’ Corporation. 

; In the fields of aircraft air- _conditioning, heating, 

ventilating and pressurization, the Manufacturing 

Division of PAC has the engineering “know how’ 

silat to solve the toughest problems. It p 
Sot fot engineering design, and development for a 
ORS vigorous follow through to any assignment. 

Above all, PAC’s Manufacturing Division has 
assure contract 


oduction capacity to 


the growing pr 
ton schedule. 


fulfillment righ 






MANUFACTURING DIVISION 


PACIFIC AIRMOTIVE (QO CORPORATION 


2940 NORT 
H HOLLYWOO 
OTHER DIVISIONS: OAKLA wa that wena 
P NK, 
D AND CHINO, CALIF. + SEATTLE, WASH. + KANSAS CITY, K Se ae 
AN. + LINDEN, NEW JERSEY 
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“Remembering” 
160,000 
TIMES A 
SECOND 


One of the problems in designing 

an electronic digital computer for airborne 
automatic controls is that of storing 
information used by the system. 


At Hughes, where the airborne electronic 
digital computer was pioneered, the prob- 
lem presented by the memory unit was 
attacked basically by the Hughes technique 
of systems planning and analysis. This in- 
volved an exhaustive examination of the 
requirements, an evaluation of the best 
means for satisfying them, and the design 
of the simplest possible mechanization con- 
sistent with superior performance. 


A magnetic drum memory unit was 
chosen as the most compact and rugged 
storage device for the airborne digital com- 
puter. The unit developed by Hughes pro- 
vides storage space for more than 2500 19- 
digit words. Density of the magnetic re- 
cording is approximately 100 binary digits 
per inch. Rotating at 8000 rev/min, the 4- 
inch diameter drum permits computation at 








a rate of 160,000 binary digits per second. 


From an analysis of the logical integra- 
tion of the memory unit into the computer 
system, the unique “floating reference” 
principle was developed. Instead of stand- 
ard coincidence-type methods for selecting 
numbers from the magnetic drum storage, 
a floating reference system is used in which 
the memory position is determined by 
counting word times from the end of the 
preceding operation. This technique pro- 
duces for this application a performance 
equivalent to a random access memory and 
results in a substantial saving in equipment. 

A major effort at Hughes is also devoted 
to adapting electronic digital computer Lake be 
techniques to business data processing and ore 
related applications—uses destined for far- 
reaching peacetime application. 


Lahore 
Adve 





ENGINEERS 
AND 


PHYSICISTS 


Activities at 
Hughes in the 
computer field are 
creating some 
new positions in 
the Laboratories. 
Experience in the 
design and 
application of 
electronic digital 
computers is 
desirable, but not 
essential, 
Engineers and 
physicists with 
backgrounds of 
component 
development or 
system 
engineering are 


invited to apply. 


! 
' 


| Scientific 


and Engineering 
ADDRESS | cig 








HUGHES 











RESEARCH | 
AND DEVELOPMENT | 
LABORATORIES 
Techniques employed in ~ | 
the magnetic drum me mory unit 
the Hughes airborne digital computer i 
are reviewed by project members ~ | 
Arthur Zukin (left) of the Radar ' Culver City 


laboratory, and Dan L. Curtis of the 
Advanced Electronics Laboratory. 


Los Angeles County 
California 














Indicator 


Antenna 


Receiver 





at 


< 
? : NO REPLY TO PLANZ ~ 
FROM UNDERSIRED STATION Sy 


at ty ~ 
—+—« REPLY SIGNAL ; 


~——t» INTERROGATION SIGNAL rh 
~—-+» IDENTIFICATION PULSE f GROUND STATION BO.) 
ey 
GROUND STATION NO. 2 
How DME operates. 


Rotates at 
proportional to 


friction levels. 


* DISTANCE MEASURING EQUIP- and 
MENT accurately 


voltage and motor displacement forms 


speed 


applied 


Model: NA-5 ‘ 
Mfr.: Bendix Radio mathematical integral of applied volt 
Weight: 32 Ibs age. Nominal sensitivity 4.5 cycles 
Size: Interrogator—!,ATR; Range Indi- PS/'Vv. ‘ 


cator—3l4” dia 
General: Provides pilot with direct reading 
in nautical miles between aircraft and 
selected VOR station. Maximum range 
200 miles. Accuracy 0.5 nautical miles 
greater. Power 


or 3%, whichever is 


volts d-c, 


requirement 250 watts at 27 
115 volts 400 cps a-c, 85 
380-1000 cps 


25 watts at 


watts at 115 volts a-c 
6 





* ANTENNA TUNER 
Model: 180 L-2, -3 
Mfr.: Collins Radio Co. 


Weight: 19 lbs 











a Size: L-13 1/16", W-10 3/16”, H-7 23/32” 

INTEGRATING MOTOR General: Used in conjunction with 618S 
Model: 120 transceiver Or any transmitter witl 
Mfr.: Summers Gyroscope Co. output impedance adjustable to 52 


ohms and 50-150 watts output. Input 
amps 


Weight: 1.3 lbs. 
Size: H-33@”, Dia.-21/.” 
General: Features 


minimum 
76 


> 


requirement 27 volts a-c at 2 


rotor inertia 115 volts a-c 400 cps, 15 watts and 





250 volts d-c at .025 amps. Antenna 


monitored x 


tuning constantly 





* GLIDE SLOPE RECEIVER 
Model: MN-100A 

Mfr.: Bendix Radio 

Weight: Approx. 13 lbs 


Size: ATR 

General: A 20-channel receiver with fre 
quency range from 329.3 to 335 m« 
Self-contained plate supply requires 


115 volt 400 cps a-c current. Fila 


ments and frequency change circuits 


require 27.5 volts d- 9 





* IGNITION ANALYZER 

Model: 11-3365-1 

Mfr.: Scintilla Magneto Div 
ation Corp 

Size: L-19\%4 

General: All 
controls are incorporated on front panel 


Bendix Av 


W-71,", H-77%%” 
airborne ignition analyze: 
to simplify usage. Operates on 110 voits 
a-c 10 





* POLARIZED RELAY 


Model: HVO 

Mfg.: Barber-Colman Co 
Weight: 10 ounces 
Size: Length 2-9/16”, width 1-54” (square) 
General: An ultra-sensitive polarized relay 


mounted in a hermetically sealed en 


closure with standard octal plug 
Standard contact configuration S 
SPDT, null seeking. Tested over 

million operations with 1° amp re 
sistive, 110 volts, 60 cycle a-c contact 
load il 
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Pan American-Grace Airways, 
backed by 25 years of flying 
experience, has joined the 
outstanding group of U.S.A. and 
overseas airlines using the 
comprehensive AIRWORK 
engine and engine accessory 
overhaul program. 








re AIRLINES AND AIR CARRIERS SAVE 
l» OPERATING COSTS WITH AIRWORK OVERHAULS 


AIRWORK’S SPECIALIZED OPERATION MATCHES THAT OF 
THE FINEST MAINTENANCE BASES. Airwork has developed 
techniques that produce demonstrable improvements in engine 
life and performance. One airline received CAA time exten- 
sions of 55% after switching to Airwork Overhauls. 


RESULT: Lower operating costs with decreased shop time. 


AIRWORK’S PRODUCTION LINE FACILITIES CANNOT BE DUP- 
LICATED WITHOUT HEAVY INCREASE IN CAPITAL INVEST- 
MENT. 5 domestic scheduled Airlines and 12 Foreign Airlines 
1- use Airwork overhauls. 

RESULT: Reduced overhead, without sacrificing quality. 


er 


el AIRWORK’S EXTENSIVE PARTS INVENTORY OFFERS PROMPT 
“7 DELIVERY FROM STOCK. This reduces the customer’s risk of 

obsolescence — makes it possible to safely carry much less 
than the normal 6 months’ parts supply. 


RESULT: A more flexible operation. 


AIRWORK ELIMINATES THE RISKS INVOLVED IN ANY CON- 
CENTRATED OVERHAUL OPERATION. Last spring, a flood 
severely damaged an airline’s only maintenance base. A com- 
plete breakdown of operations seemed unavoidable. However, 
they called on Airwork, who had been doing a fixed per- 
centage of their overhauls. Airwork furnished accessories from 


stock to meet the airline’s immediate needs, and accelerated . 
its engine schedules to meet the emergency. 

) ; —: 

: RESULT: Normal flying operations were maintained 

° throughout the emergency. 


. Why not investigate Airwork’s advantages for yourself? Call RP 0 R A T | 0 N 
; Millville (N.J.) 1750; Miami (Fla.) 88-3467; or in Wash- i 

t ington, D.C.— Jackson 4-1212; New York City — Rector Millville, New Jersey 
2-0166. Or write for details. Miami, Florida - Washington, D.C. 





WOT 
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Wherever 
You Are 


in the United States 


You can obtain up-to-date 
factory parts for 
your Pratt & Whitney 
Aircraft engines... 
Check the authorized Distributor 


of Pratt & Whitney Aircraft 
parts nearest you— 


PACIFIC AIRMOTIVE 
lee) ite) Fy wile), 
Lockheed Air Terminal 
Burbank, California 


Oakland Municipal Airport 


Oakland, California 
Boeing Field, Seattle, Washington 


SOUTHWEST 
AIRMOTIVE COMPANY 


Love Field, Dallas, Texas 


NORTHWESTERN 
AERONAUTICAL COMPANY 


Holman Field, St. Paul, Minnesota 


PUL a 2e)) Qi ee) ite) -y wale), | 
Millville Municipal Airport 
Millville, New Jersey 
36th Street (Opposite International 
Airport) Miami, Florida 


PACIFIC AIRMOTIVE 
ele) ite] 7 - vile), 
Linden Municipal Airport 
Linden, New Jersey 
These leading firms maintain adequate 
stocks of approved parts for current Pratt 
& Whitney Aircraft engines. 
Always insist on up-to-date factory 
parts—they'll assure you of maximum 
engine performance. 


Pratt & Whitne 
Aircratt 


One of thefour divisions of 
United Aircraft Corporation 


EAST HARTFORD, CONNECTICUT 








* TAPE REPRODUCER 
Model: APB-12 

Mfr.: Presto Recording Corp. 
Weight: 27 lbs 

Size: Full ATR 


| General: Designed for in-flight music 
broadcast over aircraft P-A_ systen 
Operates on 22 to 30 volts d-c at 
amperes, and 250 volts d-c for B 
at 10 mils. Records 2 hours at tay 
speed 334”/second. A_ twin track 
magnetic tape recorde: 12 





® SYNCHRO TRANSMITTER 


Model: R-510/R-500 

Mfr.: Kearfott Co., Inc. 
Weight: 3.5 0z./3.3 oz. 
Size: L-1 23/32”, Dia.-1.062” 


General: An integral synchro and contr 


transformer, the models R-510 and 
R-500 operate with maximum er 

limits of 7 minutes on 26 volt or 11 
volts-400 cycle excitation 13 


® FREQUENCY CHANGER 
Model: 2261 

Mfr.: Varo Manufacturing Co 
Weight: 230 lbs. 





VARO frequency changer. 


Size: L-20”, W-19", H-2234” 

General: Input power is rectified 
filtered providing d-c voltage to ope 
ate electronic inverter. Operates 
220 (+5%) volt, 3 phase, 60 cycl 
current. Output 1500-2500 va at 
to 1.0 P.F. log, 115 2% volts 
single phase 14 


* ENGINE ANALYZER 

Mfr.: Land-Air Inc 

Weight: 22 lbs 

Size: L—13-11/16", W - Vg H 
11/16 

General: Presents aircraft engine ignit 

firing and cylinder vibration data 


5” cathode ray tube for trouble 
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IGNITION ANALYZER 


shooting mechanical irregularities. 
Features a parade dial that permits 
identification of cylinder number and 
crankshaft position without chang- 


ing the pattern trace or interrupting 
observation. For portable-airborne or 
airborne use 15 





* DAMPING GENERATOR 
Model: 420-400 

Mfr.: Kearfott Co., Inc 
Weight: 7.6 oz 

Size: L-3”, Dia.-1.062” 


General: Consists of two phase servo 
motor and integral damping gener- 
ator. Operates from 115 volts, 400 cps, 


single phase, a-c current or 57.5 volt 
100 cps. Draws 3.5 watts. Motor out- 


put 0.63 in.-oz. Stall torque, no-load 
speed 5600 rpm. Generator output 
0.480/1000 rpm 16 





* GEARED SERVO MOTOR 

Model: R-303 

Mfr.: Kearfott Co., Inc 

Weight: 5.5 oz 

Size: L-2 13/32”, Dia.-1.062” 

General: An adaptation of the R-119 servo 
motor with high torque to inertia 
ratio. Provides reductions between 
10:1 and 100:1. Operates from 115 
volts, 400 cps, a-c at .053 amps; no- 
load speed 62 rpm, stall torque 


in.-oz. 17 
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Stroukoff Aircraft 
Corporation 


OF WEST TRENTON, N. J. 


Stroukoff is back again in the field of 
aeronautical research and development 


The United States Air Force has just 
transferred an important develop- 
ment contract from Chase Aircraft Co. 
to Stroukoff Aircraft Corp. 


Work now being performed at the same 
address where it was done before with 
additional space in a new building in actual 
construction NOW. 


The entire staff of engineering and 
production personnel which has been 
with Mr. Stroukoff for many years is 
with Stroukoff Aircraft Corporation 
and looks forward happily to its new 
endeavors. 


In addition, the Company announces that 
Captain John W. King, US Navy (Retired) 
has joined it in helping to provide our Nation 
with better aircraft. 


We are open for engineering work, 
contracts or sub-contracts. 
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GL-6202 

t GL-6202 Size: Height 5 41/64”, Dia. 31 

MADE IN US, General: Operating on 24-30 volts ar 
drawing 0.4 amps direct current 
Model 72 reference gyro is a 2-degr 

ge of-freedom gyro which measures d 
placements about two axes by mean 
of a potentiometer pickoff about eac 


t's gimbal axis. Electrically caged an 


uncaged. Drift rate does not exces 





GL- 6134 1,°/minute. Designed to withstand 


G acceleration 21 
GL 5899 GL-602! 


® QUARTZ CRYSTAL 
Model: 18 
. Mfr.: Aeronautical Electronics, Inc 


ee Weight: Under 1 oz 
* IMPROVED TUBES Weight: 2 oz. . 


‘ = ‘ " Size: L-3%4", W-1%4", H-3%4” 
Models: GL-5899, GL-6021, GL-6134, GL- Size: L-15/16", W-15/16", H-2-1/16 — . . . 


202, GL-6203 + , General: Covers a frequency range of 
6202, GL-6203 General: Two single-pole, single-throw veneral ‘ — - * 
" . + , Ira > re 
Mfr.: General Electric Co. contacts operating alternately to modu o 50 megacycles. Provides precise fre 
General: GL-5899 is a subminiature, semi- late d-c input to a-c amplifier with on quency control without heaters or ovens 
remote cut off pentode for wide band off time adjustable. Contacts rated at for operation from minus 55° to plus 
high frequency amplifiers, suitable for 114 volts, 1 MA average life 1000 hours 90° C. Sealed in helium, immune to 
automatic gain control. GL-6021 is a 19 } 
vibration, shock, and moisture 22 


general purpose medium-mu twin triode 
with electrically independent cathode for 
each section. Rugged construction. GL- 
6134—a sharp cut-off pentode for wide 
band RF, or intermediate-frequency am- 
plifier. Replacements for 6AC7. GL-6202 
—a miniature full wave high vacuum 





rectifer for d-c power supplies where 
d-c requirements do not exceed 50 
milliamps. Usable to 60,000 ft. altitude 6 POWER SUPPLY 
and 700 G peak impact acceleration 

GL-6203—miniature full wave high Model: MP-100 AC 





vacuum rectifier intended for use in Mfr.: Bendix Radio, Div. of Bendix 
power supplies of a-c and storage bat- Aviation Corp 

tery-operated equipment. Usable to Weight: 2.0 lbs 

60,000 ft. altitude and 700 G peak im- Size: L—4-11/16", W—2-27/32 H 
pact acceleration, 18 7/16” 


* MAGNETIC AMPLIFIER 
General: Operating from 115 volt, 4 REGULATOR 


cps, a-c current the MP-100 a-c pow 


supply has a rated output of Model: AVR-22 

volts at 60 milli-amperes. It is direct Mfg.: Westinghouse Elects ( 

ly interchangeable with | dynan Seen: “Shes odel AVR-22 a-c cont 
power supplies in Bendix MN-53 

MN-55, and MN-61 series mark nae dls 
receivers 20 re ™ — < - . . 





e REFERENCE GYRO excitation protection lifferentia pr 
® CHOPPER Model: 72 tection, both short and long tee 
Model: SG6A Mfg.: Summers Gyroscope Co and is independent of external « 


Mfr.: Minneapolis-Honeywell Reg. Co. Weight: 31 lbs trical power 


80 AMERICAN AVIATION 











en 





— 


Bee You Get Many Benefits 
ONE SERIES 
by Specifying MiIcKERs Hydraulics 


EE 








that means improved 


,caar 
Res Cal ch oil hydraulic equipment 


The list of pioneering developments in hydraulics contributed by Vickers research 


is long and impressive. Among the most important are: 

Hydrostatic Relief Valve ¢ Commercial Power Steering ¢ Balanced Vane 
Type Pump e Flow Control Compensator e Axial Piston Pump and Motor 
These are fundamental developments that have been of vital importance in the 
progress of hydraulics. They are representative of a large line of equipment that, with 
Vickers experienced application, assures you the best in any type of hydraulic operation. 
Vickers, with unmatched laboratory and basic research facilities, continues to lead 


the way in the oil hydraulics industry. 


V ICKERS Incorporated 


1502 OAKMAN BLVD. ¢ DETROIT 32, MICH. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
8! 


OCTOBER 26, 1953 















Servicing UAT Comet 
at Le Bourget, France 
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Faster Service 
for the JET TRANSPORT ERA! 


‘ 


The Hydrant Refueling System, pioneered Hydrant Refueling System automatically 
and developed by Esso, is the answer to the lessens traffic congestion at airport terminals. 
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safe and speedy refueling demands of modern 
air carriers. 

In the past, one refueling truck with a 
capacity of up to 4,000 U.S. gallons could 
service most aircraft completely. Today, due 
to the expansion of commercial aviation, and 
to the increased fuel capacities of large trans- 
oceanic planes — especially jet transports 
like the de Havilland Comet — refueling with 
conventional mobile units is gradually being 
replaced by Esso Hydrant Refueling Systems 
at many major international airports. 

By eliminating the need for several trucks 
to complete a single refueling operation, the 


| 
1953 The Golden Anniversary Year of Powered Flight 

ESSO Experience in Aviation Began with the Wright Brothers in / 903 
L 


Furthermore, it has the great advantage of 
combining speedy servicing with maximum 
safety thus insuring rapid turn-around at all 
times, to all aircraft. 


Just one more reason why: 
of all the World's International Airlines 
8 out of 10 use 
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For more 
nformation 


Electrical Systems 


see page: 
5 and 6 








* SOLENOID SELECTOR 


Model: 28161 
Mfg.: Adel Division, General Metals Corp 
Weight: 1.75 Ibs. 

Length 5 17/32”, Width 3 7/16 
Heights 3 1/32” 
General: The Adel 

tion, solenoid operated four way hy- 


Size: 


28161 1s a two-posi- 


draulic selector valve 


18-30 volts, d-c 


operating on 
Used to control vari- 
able area nozzle of a jet engine, it is 


designed for use in high ambient 
temperatures, ranging from minus 65 
No packings 


2000-3000 


Fahrenheit 
or slide Range 
psi 24 


to plus 350 


me mbers 





* INDUCTION MOTOR 


Model: 210002-010 

Mfr.: Pesco Products Div 
Weight: 13.7 Ibs 

Size: L-4-15/32”, Dia. 7-5/16 


” 


OCTOBER 26, 1953 


General: This high frequency induction 
motor is rated at 1.4 to 3.4 horsepower 
in the four pole model, 0.9 to 2.25 hp 
in six pole model, and 0.6 to 1.7 hp 
in the eight-pole version 
400 cycle, 115 or 
three phase current 25 


Operates on 


200 volts, single or 





* ELECTRIC MOTOR 


Model: DA-55-1 
Mfr.: Jack & Heintz, Inc 
Weight: 56 lbs 
12-5/32 


Size: L- Radius 54 


General: Designed to supply power for the 


hose reel in “probe” and “drogue’’ in 
flight refueling systems. The model 
DA-55-1 is rated at 9.5 hp continuous 
duty. It operates from 27 volt d-c power 
at 3600-3780 rpm at altitudes up to 
25.000 ft. in temperatures ranging from 
67° to 160° F. Current draw is 355 
amperes and rated torque is 13.8 Ib. ft 
26 





* SOLENOID 
Model: 19760 
Mfr.: Cannon 
Weight: 9 oz 
Size: Dia. 144” 
General: A 


Electric Co 


hermetically sealed s 


for 8 volt d-c systems, the Cannon 


designed tor continuous duty 


Operation and is suited for such applica 


tions as hydraulic and pneumatic valves 


* SUPERCHARGER 
CONTROL VALVE 


Model: 26153 


Mfr.: Adel Div., General Metals Cory 
Weight: 1.9 lbs 

Size: L-6-15/32", W-7-7/32”", H-3-37/64” 
General: A solenoid operated engine oil 


Adel 26153 
Pratt & Whitney 


pressure control valve, the 


is currently used in the 


R 4360 engine to direct oil flow from 
pressure supply to supercharger high 
blower. It operates from 20-30 volt d-c 
power source with an 0.5 ampere draw 
at 24 volts. Unit is self-contained and 
is vibration and corrosion free 28 





* ROTATING NAVIGATION LIGHT 


Model: No. G-5790 

Mfr.: Grimes Mfg. Co 

Weight: 2's lbs 

General: Available for 28- and 13-volt 
operation, G-5790 uses a sealed bean 


100 watt lamp, providing flashing beam 


ot 4000 candle power. Supplements regu 
lar aircraft position and fuselage lights 
Can be mounted on fuselage or, in case 
stabilizer 


29 


83 


of larger aircraft, on vertical 
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* CAPACITOR MOTOR 


Model: E4160MI 

Mfr.: Airborne Accessories Corp. 

Weight: 21 oz. 

Size: L-314", W-134", H-3” 

General: A capacitance induction motor 
operating on 115 volts, 400 cycles, sin- 


gle phase. Produces 1/30 hp @ 10,000 
rpm. Features magnetic brake, is re- 
versible, and has self-contained capacitor 
and thermal overload protection 30 





* HIGH ALTITUDE MOTOR 


Model: 220013-010 

Mfr.: Pesco Products Div., Borg-Warner 
Corp. 

Weight: 1% Ibs. 


Size: L-37%", Dia. 134” 

General: Rated at 0.01 hp at 10,000 rpm 
to 0.045 at 9000 rpm operating from 27 
volts d-c. Explosion resistant 31 





* 500 AMP GENERATOR 
Model: G-50 
Mfg.: Westinghouse Electric Corp 
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Size: L-47", W-2-9/16", H-3-15/64” 

General: Operating from 240 volt, 2 phase 
100 cps or 115 100 
the MH MG-13 has an 
of 1.4 in-lb 


ous. It is gauged 


volt cps curren 
actuator 
stall and 1 


used to 


output 


in.-lb continu 


drive potent 


ometers and digital counters. A velocity 


signal generator prevents hunting an 


lubricati 


said to 
1000 


unit 1S require no 


during first hours of operation 


34 








A Ka 


iy “He 


General: This 30 volt, 500 amp generator 
has progressed beyond the laboratory 
stage. It is blast cooled and mechani- 


cal improvements have introduced * A-C GENERATOR 

high induced pressure drops across Model: 32298 

the generator. 32. Mfr.: AiResearch Manufacturing Co 
Weight: 4% oz. 


General: Designed for guided missile use 


the AiResearch a-c generator is rated for 
50 G shock and 40 G acceleration. Uses 
no brushes Output 800 watts, 115/20 
volts, 3 phase, 400 cycles 35 


s 





* THERMO SNAP CONTROL 





. Model: Klixon C-4391 
© A-C GENERATOR Mfr.: Spencer Thermostat Div., Metals & 
ae Controls Corp 
Model: G-75 S e114” D; er 
, ize: H-1' a.-1} 
Mfr.: Jack & Heintz, Inc 9 7 

are General: A hermetically sealed snap act 
Weight: 39 lbs 
ne o,08 ” thermostat with silicone overn t 
Size: L-1254", Radius 41/4 

craft applications for settings as higl 
General: A water-cooled alternator using 

é 100° F. Average ratings are 30 \ 

31/4, pounds of water per hour, the J&H 2 : 

’ 1- iO amperes; 12) Volts, a-¢ I in 

Model G-75 operates at 12,000 rpm and t : i ; 

>KV , peres; 250 volts, a-c, 8 ampe 36 
output ratings are 12 KVA, three phas« 

115 volt, 60 ampere, 400 cycle current 

Moment about mounting is 230 in.-lb ae 

with pad designed according to Spec 

AND 20002 type X11-I 33 " 

yY’ 

* OVERHEAT 
WARNING THERMOSTAT 

Model: 52B-594 

Mfr.: Vapor Heating Corp 

Weight: | lbs 

Size: L-5! W-144” 

General: Used to contro 
temperatures im a range fron 
> F. and to Operate overheat wari 

e . ; 

ELECTRIC ACTUATOR ing devices. The Vapor Heating 52B-594 
Model: MG-13 is accurate to an 0.3° change and oper 
Mfr.: Minneapolis-Honeywell Regulator ¢ ates from 20 to 30 volts d-c with a 5 
Weight: 1 Ib.. 14 oz. ampere resistive load 37 
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YOU'LL NEVER GO THIS FAR... 807... 


FOR MECHANICAL ACTUATION SAGINAW BALL BEARING 
SCREWS PROVIDE THE ULTIMATE IN EFFICIENT, 


DEPENDABLE OPERATION Saginaw Ball Bearing Screws are tried and 
proven as the most dependable method of actuating wing flaps, landing 
gears, trim tabs, stabilizers, etc. in America’s latest planes. Can be combined 


with electrical, hydraulic or pneumatic units. Write for our Engineering 


Data Book. 


S$aqinaw STEERING GEAR arenvone 


GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN * MANUFACTURERS OF SAGINAW POWER STEERING 
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* COMBUSTION STARTER 


Model: 36E23 

Mfr.: Eclipse-Pioneer Div., Bendix Avia- 
tion Corp. 

Weight: 75 lbs. 

General: Turbine type jet 
which burns mixture of high pressure 
air and jet fuel. Develops 340 hp in 3! 
seconds. Permits airborne 
large jet engines. 38 


engine starter 


Starting of 





® GENERATOR CONTROL PANEL 

Model: GC-34-2 

Mfr.: Jack & Heintz, Inc 

Weight: 115% lbs. 

Size: L-16-15/32", W-634”, H-6-11/16” 

General: Containing as many of the com- 
ponents of a 28 volt d-c electrical system 
as possible, the J&H GC34-2 control 
panel uses a lightweight, self-aligning 
polarized rack with an inject-eject mech- 
anism for fast installation and removal. 
Unit includes a J&H GR-28 carbon pile 
voltage regulator, field relay, overvolt- 
age protection, ground fault protection, 
a differential voltage coil, differential 
voltage provisions and reverse current 
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features are generator 


Other 
polarity reversal protection 


protection 
an equalizer 
relay and a paralleling coil to provide 
load division within plus or minus 1 

throughout the rated 
Voltmeter 


generator speed 


and pre-flight test jacks are 


provided 39 





® ENGINE STARTER 

Models: JH6GCE, JH6CF, JH6CP 
Mfr.: Jack & Heintz, Inc 

Weight: 263; lbs., 26 Ibs., 2512 lbs 
Size: L-111/.’ 
General: New 


engine starters, the J&H JH6C 
adapted to engines of 2650-3500 cu. in 


commercial airline piston 


series are 


displacement (models JH6CE and 
JHG6CP) and 1000-2650 cu. in. (mode 
JH6CF). All operate from 28 volt, 


and use 


power source a right-hand rota 
tion, with left-hand rotation optional 
40 
* INVERTER 
Model: F137 
Mfr.: Jack & Heintz, Inc. 
General: Now undergoing flight testing, 


the J&H model F137 has completed Ai: 
Force altitude cycling tests for 50,000 





Jack and Heintz inverter. 


ft. operation. It is a 115 volt, 400 cps 
single phase unit with a 1500 va output 
ambient te 


at 50,000 ft. and 20° (¢ 


perature, and uses a new J&H FRS regu 
lator which combines the functions 
governor and speed regulator 41 





* TURBO-GENERATOR DRIVE 


Model: 7T-AD-10B 


Mfr.: Genera Electric Co 


Weight: 237 Ibs 


Size: L-3824"”, W-1624", H 

General: Operating off compress 
xed from the engine the turbo-gen 
itor drive is a Constant-spe n f 
KVA normal capacity, 120 KVA 
load. Self-contained lubrication, contri 
and cooling. Ratings applicable tf 

le to ft engine powe 42 





© JET ENGINE THERMOCOUPLE 


Models: 20, 21 


Electric Ce 
W -9/32” 


Mfr.: General 
Size: L-13! 


model GE J47 en 
21 therm< 


General: Used in late 


gines, the model 20 and 


operate in the’ temperature 
1200° to 1900° F 


signals to an 


couples 


range of and provide 


the temperature change 


electronic control which regulates fue 


flow to the engine 43 
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Setting new jet records for speed and stamina 


One after another, Strategic Air Com- 
mand bomber wings are being equipped 
with the record-setting Boeing B-+7 
Stratojet. This fighter-fast, six-jet 
bomber is already standard equipment 
at several SAC bases. 

The Stratojet’s revolutionary design 
and construction endow it with per- 
formance entirely new to aircraft of its 
dimensions. 

A B-47, for example, broke all dis- 
tance and endurance records for jet 
aircraft when it completed a 12,000- 
mile nonstop flight. Refueled in the air 
three times from a Boeing tanker plane, 
this Stratojet remained in the air for 


24 hours, simulating a strategic mission 
by dropping a dummy 5-ton bomb at 
the halfway point. 

Another B-47 flew the equivalent of 
nearly 17 times around the world dur- 
ing an accelerated 1,000-hour service 
test. Approximately half the missions 
were flown at night. During one flight, 
the Stratojet, aided by high-level winds, 
sustained ground speeds as high as 794 
miles an hour, and flew from Chicago 
to New York in 65 minutes. 

This summer, 45 Stratojets of the 
306th Medium Bomb Wing made the 
first nonstop mass jet bomber crossing 
of the Atlantic. They took off at inter- 


Boeing is now building a prototype jet transport, designed to be adaptable for either military or commercial 
use. The new plane has the benefit of Boeing’s unparalleled experience in multi-jet aircraft. It will fly in 1954, 
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vals from Limestone Air Force Base, 
Maine, landing less than six hours later 
in England. More recently, a B-47 mad¢ 
the same crossing in + hours, 45 
minutes, averaging 617 miles an hour. 


Ihese records give some measure of 
the performance potential that’s built 
into the Boeing B-47. It’s the result of 
imaginative enginecring, forward-look 
ing research, and expert construction 
Che B-47, and the larger eight-jet B-52 
Stratofortress, are “writing the book” 
of performance standards for multi-jet 
aircraft. They are another demonstra 
tion of the integrity of Boeing research, 
design, engineering and production. 


SOLEMN G 
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Ke Fall WipecRing 
Keeps The Piston Rod Clean! 


Since 1944-——Spring-Loaded with ‘‘Squeeze Grip Action’’ and (dry) Lapped True Circle 


Keeps the Piston 
ROD Clean 


in Extreme 





(CE 



































Used During World War 
il and ever since by the 
Military 


Fall Wiper Rings Spec. 
MIL-S-5049 are AN Ap- 
proved. 


Squeeze Grip 
Action Does It 


The 3-piece Fall Wiper Ring assembled 
into one piece as covered by patents 
consists of (1) a one-piece Split Wiper 
Ring (body) with two flanges or groove 
in its O.D.; (2) a one-piece split com- 
pressor spring assembled in the groove 
(3) an endless cover band surrounding 
the spring in the groove which causes a 
squeeze grip action on the piston rod. 
The Fall Wiper Ring is available from '/2” 
to 13” dia. Military part numbers from 


AN6231Al to AN6231A7!. Write, wire or 
phone us regarding your wiper needs. 











OPEN JOINT PERMITS 


A STREAK OF DIRT 
AT JOINT OPENING 


Na! 
"CJ" WIPER’S CLOSED 
JOINT KEEPS THE 
ENTIRE ROD CLEAN 








and other patents pending. 


Exclusive 
Spring-Loaded ‘‘Squeeze Grip Action’’— 


1. Eliminates spotty or erratic contact on rod. 
2. Provides longer life because the spring in the "Squeeze Grip 
takes up all wear, while the light-tight wiping edge continues to 


grip the rod. 


3. The Spring Loaded “Squeeze Grip" Action on the rod is exactly 
the same for any number of rings of a given size because the 
pounds of breakout friction is individually controlled in each ring. 


Exclusive 
Factory Lapped (dry) by 
Pre-Actuating 


In addition to complying with Spec. 
MIL-S-5049, we create a worn-in 
true circle contact on piston by care- 
fully pre-actuating each ring. This is 
done to avoid a wearing-in period 
after the ring has been installed . . . 
a period during which the ring might 
not completely contact the piston 
with the possibility that small metal 
fragments would wear off and enter 
the packing gland. This pre-actuating 
process is used by us exclusively and 
insures immediate true circle con- 
tact, from moment of installation. 
Only when the Spring Loaded 
"Squeeze Grip" action and Factory 
Lapped (dry) features are combined 
can full wiper contact and a light- 
tight wiping edge be assured. (See 








NOT FACTORY LAPPED 
(DRY) 
ON RO 


aves DIRT 





Nal 
FACTORY LAPPED (DRY) 
WITH "SQUEEZE GRIP" 
ACTION ON ROD—STOPS 
PASSAGE OF DIRT [except 
at Joint) 


lilustration above, right.) This full wiper contact is long-lived be- 


cause the spring in the 


‘Squeeze Grip" action takes up the wear 


while the light-tight wiping edge continues to grip the rod. 


The FALL ‘“‘CJ’’ Closed Joint Wiper Ring 


Another First for FALL Wiper Rings! The FALL "CJ" Closed Joint Ring has been especially designed 
for those applications requiring absolute freedom from dirt passing through joint of ring to bearings or 
packing. (See illustrations at left.) This FALL Closed Joint ring has the same Spring Loaded ‘Squeeze 
Grip" Action and Factory Lapped (dry) wiping edge as our regular 3-piece "3C" type ring and func- 
tions exactly the same BUT with the added assurance that NO dirt passes through the joint. Patented 


FALL "3C" three-piece Wiper Rings are available in all sizes to including 13” 


P.O. Box 784 











Fall )//,-:Ring 


wiper ring problems. Write, wire or phone us. 


Ace Products Company 
Phone ADams 6513 


Toledo 1, Ohio 


SPRING 


diameter. FALL "CJ" Closed joint Wiper Rings are available in certain sizes now, 
other sizes soon. Our engineering staff will gladly work with you in solving your 


All Fall Wiper Rings are cov 
ered by patents issued and 
patents pending 








LOADED 
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For more 
information 


Instruments 


see pages 


5 and 6 








* POLARPATH COMPASS 


Model: 17200, 17300 

Mfr.: Bendix Radio, Div. of Bendix 
Aviation Corp 

Weight: Directional Gyro Transmitter 
7 Ibs Control Box 3 Ibs 


General: Used to provide reliable direc- 


tional reference independent of mag 


netic fields, the Bendix Polarpath 
Compass system consists of a_ type 
17200 directional gyro transmitter and 
17300 control box. System is designed 
tor operation at any latitude when 
used with grid system of navigation 
particularly in polar regions where 
magnetic information is unsuitable 
for conventional instruments 44 











* COMPASS SYSTEM 

Model: N-1 

Mfr.: Kearfott Co., Inc. 

General: Designed for use in all latitudes 


regardless of magnetic field strength, 
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Transmitter. 





Repeater. 


the N-1 compass can be operated as 


a magnetic slaved compass or as 

directional gyro. Also provides an 
azimuth reference signal for direc 
tional control for systems such as the 
autopilot systen includes magnetic 
sensing unit, hermetically sealed d 
rectional gyro, amplifier, master in- 
dicator slaving controls, and re 
peater compasses 45 


* ALTITUDE MONITOR 


Model: 1773B-02 

Mfr.: Kollsman Instrument Corp 

Weight: 1 Ib. 1 oz 

W-3%", H-2 7/16” 

General: Operating from 26 volt, 400 cps 
current, the Kollsman altitude monitor 
combines a sensitive diaphragm mech 
anism and inductive pick-off respond- 
ing to less than one foot of altitude 


Size: L-374%"” 





Altitude monitor. 


change in $0,000 ft. Used for flight 
programming of manned aircraft and 


guided missiles 46 





®* ANGLE OF ATTACK/YAW INDI- 
CATOR 

Model: 33560 

Mfr.: AiResearch Manutacturing C« 

Weight: 5!) lbs 


General Provides angle of attack ingi< 
of vaw and Mach intormation tor 
armament fire control systems. Als 
provides data for flight control, land 
ng control and navigational systen 

47 


* VOR COURSE CHECKER 


Model: H-16 
Mfr.: Aircraft Radio Corp 
Weight: 11.7 lbs 


Size: L—101”, W—15-3/8", H 4 
General: Used to check phase accuracy of 
VOR signal generators, the A f 





Radio Corp. standard course checkes 
operates from 115 volt 60 cps power 
source It checks 0 To (150 
From'’) 180 To (0 From’) 
and 15 “To (195° “From’’). A 
built-in self-checking circuit permits 
accuracy of measurement to be veri 
fied in a few seconds. Accuracy is 
plus or minus 0.1° between 15° ( 
and 30° C. when deviation indicated 
is within plus or minus 1 48 
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Mfr.: Summers Gyroscope ( 
Weight: 1144 Ibs 
Size: H-3 5/16", Dia.-3 


General: Used for stabilization cont 


teiemetering OM any axis, the Sul 














angular rate gyro accurately ndi 
1g es i 1 x 
C S G 
ain 1 sp r gy 
lashy vides ins 
Poten s 
51 
: | ) ~ 
© INTEGRATED FLIGHT SYSTEM Collins Model FD-103 
Model: FD-103 
Mfr.: Collins Radio Co. 
Weight: 29.3 lbs. complete gyro has a range up to 400°/sec. and 
General: The Collins system combines a features extremely low threshold, hig! 
course indicator, approach horizon, maximum rate, and adjustable damp 
vertical gyro, and steering computer ing 50 
to provide precise information to 
pilot for en route navigation and 
instrument approaches. Use _ permits 
elimination of conventional direc- 
tional gyro, horizon, cross pointer 
indicator and omni-bearing selector 
49 
4. * RATE GYRO TRANSMITTER 
Model: 15814-1-A 
Mfr.: Eclipse Pioneer Div., Bendix Av 
tion Corp 
Weight: 13.5 oz 
Size: L-2”, Dia 
= om 
RATE GYRO General: The Eclipse-Pioneer 15814-1-A 
Model: GG 13A rate gyro transmitter provides a signa 
Mfr.: Minneapolis-Honeywell Regulator proportional to rate of turn. Rotor 
Co. moment has been maintained at the 
Weight: 2 lbs. high value of 175 gram-cm’*. Pick-off 
Size: L-5 1/32”, W-2”, H-454” lesign is intended to provide max 
: : o ' 
General: Operating from 115 volt, 400 cps ANGULAR RATE GYRO mum signal output for a minimun 
single phase current, the M-H rate Model: 70 gimbal displacement 52 


22 LEADING WORLD AIRLINES HAVE SELECTED TURBO COMPOUNDS 


“KLM... selected 
TURBO COMPOUNDS 


for finer, faster transatlantic service 


with LOCKHEED super CONSTELLATIONS 


CURTISS-WRIGHT 


OY wv, ast o ~ o < e 
( tf (VY, oe ae 
Vorldls W050 Aircryfl Cngunes CORPORATION ¢ WOOD-RIDGE. ¥ 
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* GYRO-ROLL TRANSMITTER 

Model: 14108-1-A 

Mfr.: Eclipse-Pioneer Div.. Bendix Avia- 
tion Corp 

Weight: 4.2 lbs 

Size: L-5 5/16”, Dia. 3%" 

General: Designed for missile applications 
providing precision and accuracy in 
63 cubic inches displacement. Uses 
Autosyn synchro type take-off in 
outer gimbal axis; outer gimbal is 
completely free. Inner gimbal has 
85° freedom 53 





* LANDING SPEED INDICATOR 

Model: LIS-4 

Mfr.: Safe Flight Instrument Corp 

Weight: 3.98 Ibs 

General: Gives direct “slow” or “fast” in- 
dication to pilot of landing airspeed 

eliminating estimation of gross weight 

prior to landing and interpretation of 


its effect on best approach and land- 
ing speed. Operates from 12 or 24 


volt d-c current and 0.4 ampere draw 


‘4 

* AIRSPEED COMPUTER 

Model: 1904-02 

Mfr.: Kollsman Instrument Corp 

Weight: 22 Ibs 

Size: L-1214", W-12”, H-8Y, 

General: Ops ting on 115 volts 100 cps 
current, the Kollsman ( ¢ 
speed compute! compines difter- 
ential pressure pick-up and a static 
pressure pick-up with an_ electro- 
mechanical compute mechanism 


Serving as a central data source, the 
C-2 unit provides multiple outlets tor 
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ALLIED— 


serving airports 
and airlines with 


BOTH FEET 
ON THE 






ALLIED 
AVIATION SERVICES 


ALLIED 
AVIATION FUELING SERVICES 


DiviSton=s O F 


ALLIED MAINTENANCE CORPORATION 





EMPIRE STATE BUILDING 
NEW YORK 1, NEW YORK 
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Questions like, ““Will it save us money . . . make our 


>? 


operations safer . . . will it do the job: . all of these come 
up in the selection of aircraft equipment. And, lastly, 

with the decision to buy, “Which unit, and how much?” 

Land Air’s Engine Analyzer gives a dependable analysis of 
aircraft engine ignition or vibration. It may be installed for 
airborne or ground use. Customers report that the Land-Air 
Engmme Analyzer more.than pays its way in time, labor and parts 
saved, Certainly, it makes flight safer. And... 

The Land-Air Engine Analyzer—complete with all 
accessories required—is the lowest-priced unit available. 
Want to know more? Write for catalog. 











LAN ID-ALR, 11. 
SATO D ES LM hi 


General Offices: 
440 WEST SUPERIOR ST., CHICAGO 10, ILL. 





KOLLSMAN airspeed computer. 


atmospheric pressure. Mach number, 
and true airspeed. These can be used 
to operate normal instruments plus 
serving as intelligence for navigation 
bombing, fire control, et 55 









* FLIGHT RECORDER 

Model: A 

Mfr.: General Mills, Inc 

Weight: 16 Ibs 

Size: L-14”, W-1144", H-15” 

General: Operating on 28 volt d-c, the 
Ryan flight recorder is a five channel 
unit providing 300 hours’ recording 


of air speed, altitude, vertical 
acceleration time and heading. No 
electric circuitry. Will withstand 


2000° F. without loss of record 56 


* CABIN PRESSURE CONTROLLER 
Mfr.: AiResearch Manufacturing Corp. 
Weight: Under 3 pounds. 

General: Combines a cabin pressure selec 
tor, rate of change selector, and 
differential pressure control in on 
unit mounted on pilot's instrument 
panel. Pilot may select cabin altitude 
between sea level and 10,000 feet at 
rates of pressure change between 10 
and 2000 fpm 57 
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Yours for the asking: the Janitrol Heating 
Digest, a quarterly publication on aircraft 
heating and combustion problems. . . and 
“Heat in Harness,” a brochure giving a 
broad view of how the several Surface 
Combustion Corporation divisions work 
together in the advancement of combus- 
tion engineering. 
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janitrol 


36 years experience in combustion engineering 


would be 





a lot 

long before 
And so... 

to locate electrodes in just the right place for positive ignition 

. . . to develop new tricks (like sweat cooling) for elimination of 

hot spots . . . to produce controlled turbulence . . . to cut down resonance .. . 






dra 
n-ever combustion efficiency .. « 


in short, to get flame to conform to plan is a basic objective 

we reach through use of the large fund of flame facts we've built 

over the years. If you face any of these combustion problems, your Janitrol 
representative can quickly show how our facilities may fit into your program. 


RLD Ro, 
< ot Ung 





AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 


National Sales, Engineering, Production Headquarters, 400 Dublin Ave., Columbus 16, Ohio. District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; 
Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. Executive Offices: 2375 Dorr St., Toledo 1, Ohio 
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191 U. S. Navy Flying Boat, Curtiss NC-4, made first 
transatlantic crossing under command of Lt. Cdr. A. 
C. Read. Trip depended upon Sperry Turn Indicator and Drift Set. 
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M an tested his wings over the Atlantic for the first time May 16, 1919 
when the U. S. Navy Flying Boat NC-4 began its historic 11-day trip 
to Lisbon. Aboard were Sperry instruments to aid in navigation —and 
Sperry instruments have played a vital role in global navigation ever 
since. 

Since the Sperry Turn Indicator and Drift Set of that early flight have 
come the major navigational aids of our times — the Gyro-Horizon, 
Directional Gyro, Gyrosyn* Compass, Automatic Pilot, and Automatic 
Approach Control—electronic Sperry “brains” so precise and so depend- 
able that global navigation today is largely routine. And yet, Sperry 
engineers are not satisfied. From Sperry developments now under way 
may soon come a new form of global navigation—navigation, which by 
comparison will dwarf Sperry’s present achievements! 


*T.M. REG. U.S. PAT. OFF 
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194 First “pushbutton” flight across the Atlantic by the USAF All-Weather 

Flying Division. Douglas C-54, with Sperry Gyropilot and Automatic 
Approach Control, made trip both ways including take-offs and landings without 
human hands touching the controls. 


a) 


| GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION 


GREAT NECK. NEW YORK 





One of a series of advertisements commemorating the Fiftieth 
Anniversary of Powered Flight. 





First round-the-world flight by Army 
required 175 days. The two Douglas 


192 


World Cruisers, Chicago and New Orleans, were 
each equipped with a Sperry Master Compass. 





193 First woman to fly the Atlantic solo 
was Amelia Earhart. Her Lockheed 
Vega was equipped with Sperry Gyro-Horizon 


and Directional Gyro and made the trip in 14 
hours and 54 minutes. 





1953 Air Force bombers, like the Bocing 
B-47B, depend on Sperry Bombing 
Navigational Computer to complete their global 
missions. Last year aboard commercial airliners 
other Sperry navigational equipment helped 
2,362,000 trans-ocean passengers to reach their 
destination safely. You'll find Sperry too in the 
cockpits of the long-range jet transports of the 
future. 

















For more 
information 


Hydraulics 


see pages 
5 and 6 





TURBO PUMP—MODEL 
7T-AP-10B 


* TURBO HYDRAULIC PUMP 

Model: 7T-AP-10B1 

Mfr. : 

Weight: 95 lbs. dry 

Size: L-3514”", D-1314” 

General: Air turbine driven, pump has 8 
gpm capacity at 2700 psi over full range 
of air bleed conditions from engine idle 
to full power. It operates off turbojet 
compressor bleed air at 22 hp output. 


General Electric Co 


Features include self-contained control 
lube and cooling system; integrated hy- 
draulic pump and reservoir. 58 





* HYDRAULIC PUMP 
Model: AP3V-16 


Mfr. : 

Weight: 12.7 lbs. 

Size: L-6-13/16", D-6” 

General: Pump is of variable volume type 
using engine drive. Utilizes 8 gpm at 
3750 rpm creating 2500 psi. Flanges 
conform to AND specs 10261, 10262, 
and engine pads to AND specs 20001, 
20002. 59 


96 


Denison Engineering Co. 








® HYDRAULIC PUMP 
Model: 66 W 
Mfr.: New York Air Brake Co. 


General: One of series of aviation hydrau 
lic pumps, 66 W has continuous work- 
ing pressures to 3000 psi. New pump 


developments include positive return 
piston actuator, dual pressure pump 
with remote pilot controlled pressure 


oil regulation, and an electric control 
device for remote selective pressure con- 
trol pump unloading. 60 





* HYDRAULIC PUMP 


Model: 111001-010 
Mfr.: Pesco Products Div., Borg-Warner 
Corp 


Weight: 12.5 lbs 


Size: L-1014", Motor dia.-4” 


General: Electric-motor-driven pump pr 


vides continuous duty at 3000 psi. Of 
_ 


erating with 2 
at 1500 psi and 75 amps 


volts d-c, it uses 5 


amps at 300 
psi. Capacity is 1 gpm with MIL-O-560¢ 


6) 














i ! 
* CONSTANT SPEED MOTOR 
Model: MO-2 series 

Mfr.: Vickers Inc 

Weight: 2.8 lbs 


L-4-5/16”, W-214", H-21,.” 


Size: 


General: Featuring adjustable automatic 


speed control, MO-2 series has 0.32 gpn 
Capacity with 0.6 hp input. Control 


vice is built into the valving head of 


the motor. Currently used in air con 


pressor and cooling fan drives 62 








* CHECK VALVE 

Model: K-1249 

Mfr.: Kohler Co 

Weight: 0.3 lbs. to 1.0 Ibs 
Sizes: -6 to -16 
New 


conforming to 


hydraulic check 


AN 6249 


aircraft 


General: 3000 psi 


valves Spec 
for military and commercial 
been 
and -8, -10, -12, and -16 
approval pending. Capacities range fron 


Size -6 has released for produc 


tion have 


3.5 gpm to 29.0 gpm 63 


* BOOST PUMP MOTOR 
Model: 5B631RJ119A 

Mfr. : 
Weight: 37 Ibs. 

(approx.), H-814”, Dia.-5¥/2” 


General Electric Company 


Size: L-12” 


Operates on 27 volts d-c pro 
2500 


General: 
ducing 3% hp at 
3700 rpm 


rpm. Speed 


range 2250 to Motor geared 


through 3:1 reduction. Explosion-proof 
ducted motor providing air cooling. Has 
noise filter 64 
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' 6 Titeflex Arteries 

s for the J-48 

Op- 

50 
000 
606 
6) 

3 0. 

tic 

mM 

le 

ot 

m- “When Pratt & Whitney Aircraft’s J-48 Turbo-Wasp engine 

62 wants extra fuel in a flash, Titeflex” Flexible All-Metal Hose supplies 
it. Pressure-fed through six Titeflex lines, fuel spurts into the Turbo- 
Wasp’s ingenious after-burner—is ignited by the incandescent exhaust 
gases—and gives a tremendous boost of jet thrust.’ 

Titeflex is used on many of today’s leading jet engines and is 
specified for engines still on the drawing board—because Titeflex is a 
production item and meets the rigid requirements of today’s aviation 
specifications. Titeflex all-metal construction provides greater safety 
and strength—even under critical vibration and exposure to hot engine 
oils and fuel. 

Our engineers have a considerable knowledge of Titeflex 
operation under a wide variety of conditions—especially in the aviation 
industry. Don’t overlook the opportunity to have Titeflex engineers 
work with you on your problems—from original design to final perform- 

k ance. Take advantage of our Experimental Department's experience and 
9 facilities for developing mock-up samples quickly to meet your needs. 
t Write for literature on Titeflex aviation applications—use coupon below. 
e 
n 
3 a 
Let Our Family of Products Help Yours 
in, TITEFLEX, INC. 
SS ee 
7 } y Please send me without cost 
seamen ana _ <P i — ty) ee 
(_] States meT-wose |! PRECISION BELLOWS =) iGNITION HARNESS | IGNITION SHIELDING ren oe 
t- TITLE 
| 4, A FIRM 
3 ADDRESS 
7) ecrmca =) RIGIO AND FLEXIBLE | same — 
oem LJ WAVE GUIDES = J city. ZONE STATE 
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® VARIABLE DISPLACEMENT PUMP 
Model: AS 
Mfr.: Vickers Inc 
Weight: 28 lbs 


* HYDROMATIC PUMP 
Model: V379-11 


Mfr.: Hamilton Standard Div., United Air- 
craft Corp. 


48000 


Weight: Under 20 lbs. Size: L-91/.", W-117%", H-14" 

Size: L-91”. Dia. Under 9” General: Output 15 gpm @ 1500 rpn 

N +) * > » a. ae ’ 
. 3000 psi. Largest known variable dis 


* HIGH SPEED PUMP 
Model: 


Mfr.: 
( orp 


012549-010 


Products, Div. Borg-Warner 


Pesco 
Weight: 3 lbs. 
Size: L-4! Body dia.-3l/” 


displace 


General: Pressure-loaded positive 





General: A variable displacement, high placement aircraft hydraulic pump. In ment gear pump of 2.4 gpm at 3000 ps 
speed hydraulic pump primarily fot corporates automatic flow control acting Operates 12,250 rpm, maximum torque 
power conversion. Uses 21 radial pistons as speed control on driven end by lin pound-feet. Above model uses large 
of 0.875 cu. in. displacement per revo- As sped control om driven end by im mounting flange to adapt AND-200 
lution. 1200 gph capacity. Pumping ac- 27 horsepower at 3000 psi and 1500 type XII-J drive. Lighter versions ava 
tion variable from zero to full stroke rpm. Used on Douglas DC-7 66 ible 67 
using system pressure or other control 
devices. 65 

to automatically unload pump delive General: The Cornelius blowdown valy 
at a low pressure into the suction sid automatically blows down moistu 
when oil temperature is too high. It separator when compressor stops 
cludes manual unload provisions ng. Keeps compressor trom starting 
relief valve. Pressure actuated elect gainst pneumatic pressul Design 
switch incorporated acts as firewall shut ve installed in t 
off. 18 gpm capacity 69 press has rau 

| 1d \ 

s ; © } 

pneumatic 1 t Ss 71 





* RELIEF VALVES 
Model: AA 31300 
Mfr.: Vickers Inc 
Weight: 34 to 3 Ibs. 
Size: L-4144", W-214", H-1-5/16” 
General: Capacities ranging from 1.2 gpm 
to 16 gpm, adjustable to 4500 psi. Re- 


Series 


cently passed AN _ qualification tests 
Feature external drain assuring stabi- 
lized valve setting and vent which per- 
mits external control of valve 68 





® RAM AIR TURBINE 
Mfr.: AiResearch Mfg. Co 
Weight: 15 Ibs 


Size: Dia. 12”, less 3%” c.f 


General: Supplies emergency hydraulic 
power for jet aircraft. Can be installed 
in air duct or extended into air strean 


Reaches full Mach 1 in less than 
one second. At 130 knots full power in 
Automatically 


' 
speed. 70 


powel!r 


3 seconds. controlle 





* BLOWDOWN VALVE 
Model: 210B0100 

Mfr.: The 
Weight: 0.15 Ibs. 

Size: Length 3344”, Width 1”, Height 232” 


* PUMP CONTROL VALVE 


Model: AA 40510 

Mfr.: Vickers Inc. 

Size: L-774", W-21%4", H-334” 

General: An adjustable control valve used 


98 


Cornelius Co 





* OIL TRANSFER PUMP 

Model: 

Mfr.: 
Corp 

Weight: 11.3 Ibs 

9.15”; Dia 


012634-010 


Products Div 


Borg-Warner! 


Pe sco 


Size: Length (across flange) 


75 
General: 


able-speed 


pressulc¢ -loaded vari 


incorpo 


valve and thermal pri 


This is a 
hydraulic pump 
rating reliet 
motor-drive is 


Output 1s 


tector. Pesco hydraulic 


integral part of package 


gpm at 500 psi. Input requirement 7.8 
gpm at 1350 psi maximum. Used on 
Lockheed Super Constellation 72 
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In Cincinnati, Ohio, too, air travelers tan 
thas - ad the _— inl @ cat th fam Here 


y iA Ct 





here, as at most airports, HERTZ is ready to 
give your passengers the finest car rental service! 


Yes, the Hertz station at the Greater Cin- 
cinnati Airport in Cincinnati, Ohio, is just 
one example of the excellent facilities and 
superior service offered by Hertz stations 
everywhere. For your passengers, who 
expect the best, only Hertz offers them a// 
the advantages of car rental service. 


Here are the reasons why HERTZ 
SERVICE is better for the air lines: 


@ Hertz, and only Hertz, can and does 
deliver cars to airports in more than 
500 cities. Hertz maintains stations 
right at or adjacent to the airport in 
most key cities. 


@ Hertz with 29 years’ car rental experi- 
ence is dependable. It is the world’s larg- 
est international car rental service—uni- 
formly conducted in more than 500 cities 
throughout the United States, Canada, 
Alaska, Hawaii, the Virgin Islands, Cuba, 
Haiti, Mexico, Great Britain, Ireland and 
Switzerland. 


@ The Hertz national advertising program 


consisting of full page advertisements 
throughout the year in Life, Saturday Eve- 
ning Post, Collier’s, Holiday, National 
Geographic, Time, Newsweek, and U. S 
News & World Report, promotes the 
Plane-Auto Travel Plan, creates new air 
travelers, puts new business on your 
planes and builds Hertz popularity. 


e@ Your passengers, reserving cars from 
Hertz before they take off, can be sure of 
fine, new cars that are clean and properly 
conditioned. All gasoline and oil, Public 
Liability, Property Damage, Fire and Theft 
Insurance and $100.00 deductible colli- 
sion protection are included in the low 
rate—at no extra cost. 


@ Your passengers can rent from Hertz 
day or night for any length of time and 
enjoy quick, courteous, efficient service. 
Hertz National Courtesy Cards and Inter- 
national Charge Cards are carried by more 
than a million and a half men and women 
and are honored at all Hertz stations. 


For complete information write: 


i E RTZ Rent-A-Car SYSTEM Dept. C10, 218 S. Wabash Ave., Chicago 4, Ill., Phone: WEbster 9-5165 
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IMPORTANT! 


Encourage your ticket sellers and information 
clerks to always recommend Hertz Service to 
your customers. It's the world’s finest cor rental 
service ... and promotion of Hertz Service will 
pay off in more customer good will and extra 
business for you. Also, promote this popular 
service in your national and local advertising, 
direct moil and counter literature, and other 
advertising programs. 

@ Air Travel Cards—are honored at all Hertz 
stations. They serve as identification, eliminate 
deposit requirements and provide credit privi- 
leges if desired. 
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“Transistors are capsule-size as- 
semblies which utilize the 








physics of semi-conducting sol- 





ids to produce the same effects 
as an electronic tube... but with- 
out cathode and/or filament 
and their circuitry components. 








NCE in a generation or more, there 

appears on the horizon an enginétring 
accomplishment that becomes the object of 
wide discussion, enthusiastic comment and 
a great many predictions. 

Such is the case with transistors today. 

Anticipating Honeywell leadership, many 
aeronautical men have asked when our com- 
pany will be announcing “transistorized” 
control. 

Long before transistors started receiving 
public notice, Honeywell research groups in 
the Aeronautical Division and the Heat- 
Controls Division in Minneapolis and the 
Industrial Division in Philadelphia were 
experimenting with transistors. Honeywell 
management backed research with an invest- 
ment in patent licenses with Bell Telephone 
Laboratories, the pioneers of transistors. 


Remarkable results have already come out 


Ho INNEAPOL’L 


Hen 2 


of this program. Today, we are proud 
report the development and pilot line manu- 
facture of transistors with sufficient power to 
operate control motors and to pull in relays 

. hermetically sealed transistors that should 
have infinite life 

Yet, even with our extensive research and 
development programs, much work remains 
Such problems as temperature and circuitry 
must be further explored before transistors 


can be incorporated into production-line 


equipment. Even with concentrated effort, 


thorough engineering takes time. . . and it's 
worth time. 

Honeywell aeronautical controls using tran- 
sistors will be on the market at as early a 
date as possible, but only after they have met 
airborne requirements and have been proved 
to be worthy of our slogan “First in Controls.” 


It won't be today. But, it will be soon 


neywell 
[HH] ltwenautok Couto 











For more 
information 


Passenger & Crew Furnishings 


see pages 


5 and 6 








* PASSENGER SEAT 
Models: 1710 (double), 1711 
Mfr.: Burns Aero Seat Co. 
Weight: 1710: 56 Ibs., 1711: 81 Ibs. 
Size: 1710: L-26.6", W-41”, H-43.5” 
1711: L-26.6", W-60", H-43.5” 
General: The Burns models 1710 and 1711 
seats are designed for use in aircoach 
interiors, with provisions for use in 
either the forward or aft-facing posi- 


tion with the same floor attach points. 
73 


(triple) 





* PASSENGER SEATS 

Model: TE-316 LAV 

Mfr.: Teco, Inc. 

Weight: 28 lbs. per passenger place. 

General: Standard seat, removable or col- 
lapsible to flush position 74 


* FOLDING SEAT 


Model: 4012 
Mfr.: Hardman Tool & Engineering Co. 
General: Designed for Douglas DC-4 and 


DC-6 series aircraft, the Hardman 
model 4012 seat can be folded and 
stowed against the cabin sidewall 


when airplane is used for cargo opera- 
tions. Approved for 6g forward de- 
celeration loads. 75 


102 








* PASSENGER SEAT 


Model: TE 
Mfr.: 
Weight: 25 lbs 
General: Standard 


singles, doubles, and triples and used 
in DC-4’s, DC-6’s, L-749's, etc 


314 
Teco, Inc. 
per passenger place 


seat manufactured in 


© CREW SEAT 


Model: Aero-Crew 1221 

Mfr.: Burns Aero Seat Co 

Weight: 48 lbs. 

Size: L-22”, W-24”, H-32” 

General: Model 1221 has been 
certified for 20 G's. Full or partial ele 
vation, variable height adjustments and 
arm-rests are optional. 77 


tested and 


® BERTHABLE SEAT 


Model: 2D1-BST 
Mfr.: Burns Aero Seat Co. 
Weight: 128 lbs. 


Size: W-25”, H-39”, berth 75” long 





BURNS berthable 


seat. 


is a berth 


General: Burns model 2D1-BST 
able passenger seat designed for busi 


ness aircraft. Swivels on base and has 


self-contained leg rest 78 





AEROTHERM model 41 passenger seat in 
(above), and folded 


normal position 


(below). 





* PASSENGER SEAT 
Model: 461 

Mfr.: The Aerotherm Corp 
Weight: 47 lbs 


Size: L-27/36", W-44”" and 46”, H-401/,” 
General: First used in Trans-Canada’s 
Vickers Viscounts, the Model 461 re 
clines to 45° with infinite positioning 
Center arm folds between seats 
Molded fibreglas back is used. Meets 
CAA's TSO-C25 79 
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Your national and international travel headquarters! Reservations, ticketing, 


complete tours ... direct Mainliner® service to 78 U.S. cities coast to coast 
and Hawaii... connecting service via 120 carriers to anywhere in the world. 


Call United Air Lines or an Authorized Travel Agent. 


Copr. 1953 United Air Lines 
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“increased — 
payloads 


with 
* EJECTION SEAT ASSEMBLY 

Model: 74048 

Mfr.: Weber Aircraft Corp 

Designed for 32 G's, Weber's 

Model 74048 ejection seat for fighte 

pilots meets MIL-S-632 

Except for special cockpit requirements 


TECO 
28 place 
DC-3 and 
C-47 


General: 
specification 
unilateral seat adjustment is obtaine 


with electrical Ejectable fror 
any adjusted position 80 


actuator 





® RADAR OPERATOR SEAT 
} Model: 615 


Write: Mfr.: Hardman Tool & Engineering Cx 
5 Inc. 


Weight: Approx. 51 Ibs 

General: Complying with 
quirements, seat 1S track 
backward and forward travel, has 3 
swivel with 15° increment stops. It als 


CAR-4B sire 


mounted f 


2501 NORTH ONTARIO STREET reclines from 12° to 38° off vert 
BURBANK CALIFORNIA position. Other features include 
etna tins omapargl foam cushions padded with canvas 


molded back, ear-type cushions and 
justable arm 


Rotlway & Power Engineering Corporation Limited 


3748 St. Jomes Street ° Montreal 39, P.O rests 81 
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TWO VIEWS of Weber ejection seat for fighter pilots 


* HIGH DENSITY SEAT 


Model: 
Mfr.: Tool & 


General: A 9G coach seat with standard 


3027 
Hardman Engineering Cx 
luxe arrangements except for narrow 


width. Manufactured in doubles and 
triples. Structure of the 3 


Moly 


conhgurations of 


Seat 1S used in tou 
Douglas D¢ B 


Super Constellations 


Chrome 


and Lockheed 





*RADIO & NAVIGATOR CHAIR 


Model: 618 

Mfr.: Hardman Tool & Engineering Co 
Weight: 43 Ibs 

General: Seat ditching 


cable 


ditching 


is provided with 


attachments which permit 20 G 


load 


accomplished by 


Fore and aft movement 


track 


movement in steps 


mounting, pe! 
mitting traverse 
1.17” for 7”. Full 
stops with vertical travel to 5” in step 


of 1”. Retractable 


swivel features 45 


headrest and airfoan 


padding featured 83 
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BURNS AERO -Tourist Seats 


Sturdy, handsome...and comfortable! 


Passenger comfort and eye appeal ... easy 
installation and the ability to “take 
it” in hard Air Tourist service—your 
assurance when you install Burns 
Aero-Tourist seating equipment! 















Burns Aero seats are among the 
lightest ever designed « CM steel 
construction keeps maintenance 
at a minimum « Contoured 
and cushioned for greatest 
comfort « Superb 
craftsmanship « Built to 
individual airline specifi- 
cations ¢« Prompt, on-schedule 
delivery * Burns Aero-Tourist 
seats are in airline service 
throughout the world. 








Co * CREW SEAT ate hese Saas Write for details—Airline or 

rd de Fore or aft facing : 
Model: Aero-Crew 2500 Executive aircraft seats. 
irrow 
: Mfr.: Burns Aero Seat Co., Inc 

ape Weight: 12.5 Ibs 
elvis Size: L-20”, W-19", H-32” KB 
saainieng General: Multi-use auxiliary crew seat is AERO SEAT CG... INC. 
-6B's track-mounted and has adjustable posi- 
ons tioning. Armrests and headrests are 

82 available 84 3900 COHASSET STREET, P.O. BOX 127 © BURBANK, CALIFORNIA 


General Mills Ryan Flight 
Recorder survives heat, 
immersion, power failure 


Here’s a compact, lightweight 
instrument that makes a continu- 
ous 300-hour recording of air 
speed, altitude, vertical acceler- 
ation, time and heading. The re- 
cord is embossed on aluminum 
foil for easy reading without 
special equipment. The unit will 
operate for 10 minutes following 
power source failure, and record- 
ed data will withstand exposure 
to 2,000°F open fire for 30 min- 
utes, immersion in sea water for 
36 hours. 
























The recorder employs no elec- 
o tronic circuitry, thus offers a high 
® CREW SEAT degree of reliability, low mainten- 
hing ance and repeatability. 
' C Model: Aero-Crew 2150 . pe - 
‘ Mfr.: Burns Aero Seat Co., Inc SIMPLE AND RUGGED in construction, the self-contained 
nent Weight: 27 Ib General Mills Ryan Flight Recorder weighs only 16 . 
eight: < > pounds complete with fireproof case of insulated steel Mechamea/ Di ¢¢ 
per Size: L-23” W-23”. H-46” and aluminum WISIO? 
ol General: Type used initially on Lockheed Ce. . 
45° F c ll neral Mills, Inc 
1049's; features of Aero-Crew 2150 in- M20 Contes . 
4 ° 
teps clude full swivel, track-mounted with | THE GENERAL MILLS RYAN FLIGHT RECORDER will t * miNniaPous 1 ae 
. . ble p lock. A 2 j help you cut your structural inspection costs ad 
0am variable position loc Armrests and/or improve pilot Gying techniques, obtain vital 
83 headrests are optional 85 aircraft development data. Write today for full ae 


details to 





ON OCTOBER 26, 1953 105 








* WASH BASIN 


Model: 73660 

Mfr.: Weber Aircraft Corp 

Weight: 23 lbs. 

Size: L-4132”, W-121,” 

General: A stainless steel double wash 
basin providing a liquid soap dis- 
penser, razor blade disposal, and 
chromed control valves. 86 


® BUFFET ASSEMBLY [) 


Model: 73108-400 

Mfr.: Weber Aircraft Corp 

Weight: 193 lbs. approx. 

General: Designed for installation in 
Douglas DC-6 series aircraft, the 
Weber buffet is complete with water 
dispenser, refuse tank, and container. 





Lower structure uses walnut veneer 


ling in upp stre t 
Slikeflex” polishe minun 
Unit teatures an ele n | pan 
“ ite ights n tr n 
riess S el nt p I jt n 
1 it cs ect 4 n ups [ qi 
containers ind | if Cé ers 





* URINAL 


Model: 14 
Mfr.: Basco Metal Products, Inc 
Weight: 24 Ibs 


Size: W-18", H-35! D-9%4 

General: A 15 gallon urinal of stainless 
steel RS 

* DISTRESS SIGNAL 

Models: K-1500 & KO-1500 

Mfr.: Kilgore, Inc 

Weight: 13 oz 

Size: L-10", Dia. 1 1 

General: Available in either a 10,000 can 
diepower red light (model K-1500) 


or orange smoke candle for day warn 
ing (KO-1500). Both of minimum 30- 


second duration 89 


the U.S. AIR FORCE has selected 





~ TURBOLECTRIC PROPELLERS 


for the LOCKHEED C-130 
Turboprop Transport 


CURTISS-WRIGHT 


CORPORATION + WOOD-RIDGE, N. J. 
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CAS3-17UST 











; 4 ’ $ 
VED COUNT— 
AT CANADAIR 


On time production of aircraft...the on time delivery 
to customers... that’s what counts at Canadair... that’s the 


international reputation Canadair has established. 


Fulfilling the demands of this recognition ... Canadair 
provides a team of highly efficient production men. .. supported 
by one of the world’s best equipped plants... backed up 


by thousands of skilled Canadian workers. 


You can count on Canadair... today or in the 





future... for commercial or defence production. 


CANADAIR 


LIMITED, MONTREAL, CANADA 


’ 


#% 


A subsidiary of 
GENERAL DYNAMICS CORPORATION 
New York, N.Y. — Washington, D.C. 
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+ €or Fuel Systems 


see page 
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VAPOR 
SEPARATOR 

ij ™ j 
HIGH PRESSURE ay '™ 4 / 
PuMP ' 





DUAL-ROTOR 
TURBINE 
BOOST PUMP 
ww 
® AFTERBURNER FUEL PUMP lief valve and by-pass valve are assen 
bled on end of pump. 91 


Model: TT-AP-11A5 

Mfr.: General Electric Co 

Weight: 31 lbs. 

Size: L—14-3/5”, W—6-1/10", H—9-1/'5” 

General: Provides jet engine afterburner 
fuel at a flow rate of 86 gpm and 600 
psi pressure. The GE TT-AP-11A5 
is a pneumatically driven pump incor 
porating boost, vapor separation, and 
high pressure pumping elements in 
one package. It is designed to replace 
more complex systems which used a 
boost pump, afterburner pump and 
wiring in such aircraft as North 
American's F-86D Sabre 90 





* FUEL BOOST PUMP 
Model: 6555 

Mfr.: Hydro-Aire, Inc. 
Size: H-8 9/16” 





* FUEL PUMP 


General: A_ high-altitude fuel bo 
Model: RD-7420B pump, the Hydro-Aire Model 655 
Mfr.: Lear, Inc., Romec Div. features a new type impéller designe 
Weight: 1 Ib. to depress fuel vapor back into liqu 
Size: L-3-19/32”, W-214", H-2-7/16” Operating with either aviation ga 
General: A lightplane engine-driven fuel line or jet fuels, the new pump 
pump, the Romec RD-7420B has an out- performed satisfactorily at 30° F 
put of 2 to 30 gph at 3700 rpm and dis- temperatures at altitudes up to 62,50 
charge pressure of 15 psi. Balanced re- feet 92 
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* FUEL SCAVENGE PUMP 


Model: RG-9440 

Mfr.: Lear, Inc., Romec Div 

Weight: 3.9 Ibs 

Size: L-7-47/64", W-3-15/16", H-3-23/3 

General: Operating from 115 volt, single 
phase, 400 cps current, the Romec RG 
9440 has a capacity of 150 gph at 5 psi 
discharge pressure and 400 rpm. Used 
in Boeing B-52 to remove all fuel from 
aircraft refueling manifold when refuel 
ing 1s completed 93 





* FUEL PUMP 


Model P-711-CI 
Mfr.: Pesco Products Div Borge Warn 


Cory 





Weight: 4.3 lbs 
Size: L-4-3/100” 


General: An engine-driven, vane type fue | 


pump with a rated Capacity r WW gpl 
and speed of 250( pl wit pressul 
adjustable trom 6-3 pS Currently 

with R-28 R-335 n R 

gines in Douglas DC- Convair 34 
Lockheed 104 and Boeing 377 


planes. New models provide replaceab 


nsert in rotor Facilitate overnat 
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AIR FACTS 


Air transportation 
is efficient: 






le 2 Fact, too— 


Shell Aviation fuel carries the 
most freight...the most air mail 
...the most passengers in the 
United States today. 







A ton of freight—be it 
elephants or eggs—flies 
a distance of one mile 
on less than % of a 
quart of aviation fuel. 







SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


\\ 
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Se a we 


® FUEL QUANTITY INDICATOR 


Model: Pacitron 





Mfr.: Simmonds Aerocessories, In 
General: The new lightweight 5S 
Pacitron system features sensing 
fabricated of Fiberglas DAP 
Simmonds development. Usit 
changeaDle components 
used in the Lockheed Super ¢ 
tion, Chance Vought F7U-3 Cutlas Ss 
korsky S-58 helicopter, and Vick V 


count turboprop transport 


Pacemaker ao 
of aviation progress 


The aircraft in this photograph is going places—high and fast. 
It is the X-1A, another in the distinguished series of special 
research aircraft designed and produced by Bell Aircraft 
Corporation for the U. S. Air Force. 








Like its famous predecessor, the X-! .. . first airplane in the 
world to exceed the speed of sound . . . the X-IA is symbolic 
of the emphasis Bell Aircraft has traditionally placed on re- 
search and development as a major instrument in strengthening 


the nation's air arm. ® FUEL QUANTITY 
Valuable design and performance information gathered from INDICATING SYSTEM 
the X-1 series is now being incorporated in the country's front 


line fighters and bombers. Model: 2-unit 


Mfr.: Avien Engr. Div Avien-Knicker- 


These special research aircraft have also facilitated Bell Air- bocker, Inc. 
craft's transition to a new field—pilot-less aircraft, or as they Weight: 1.85 lbs 
are more commonly known, guided missiles. General: A capacitance typ: ‘tists 
With the company's vast experience in supersonic and re- pee cp = 
motely controlled flight as background, Bell's scientists and cil eaciiiens adil ‘ie tel 
engineers are pushing forward the development of missiles cane” alias io Sak caaliemiien 
with an intensified and diversified program of electronics, cca diel Saline OGM tiie ts the 
servomechanisms and rocket propulsion—providing today's n the former three-unit system. Desig 
research for tomorrow's air power. permits direct interchangeabi f ir 
cator cases ft 4 partici 
¢ OF 


* MASS FLOWMETER 


Model: DJ-64 Indicator; TJ-50 17 
ter; TJ-49 Power Supply 

Mfr.: General Electric Co 

Weight: 11.1 lbs. complete 





Size: Indicator, L-2-9/16", Dia. 1-15 
| Transmitter, L-10-29/64", H-33%” 
Buffalo 5, N. Y. Fort Worth, Texas Power Supply, L-11-5/16”, Dia, 4-1/16” 
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General: Currently being installed in Boe- with equally spaced holes around the 
ing B-47 jet bombers, the new G-E mass 


- periphery of the upstream cylinder, This 
flowmeter gives the pilot a direct read 


- cylinder is rotated by a constant speed 
ing of fuel consumption in pounds per . 
hour and is capable of operating up to drive and fuel entering the holes changes 


12,000 pounds per hour mass flow and its momentum. The resultant torque on 
200 psi pressure. The system transmitte: the second cylinder is measured and 
uses two cylinders placed end to end translated into mass rate of flow 97 





For more information 


see pages 5 and 6 


Air Conditioning 








* REFRIGERATION UNIT relative 10° F. desired. Used on many 
Model: R-20 and R-25 series current production military aircraft 
Mfr.: Hamilton Standard Div., United Air Consists of air-to-air heat exchanger and 

craft Products a turbine fan assemDly incorporating an 
Weight: 16 to 43 Ibs air expansion turbine and fan for 
Sive: Varies with installation obtaining positive cooling. Cartridge 
General: Meeting cooling requirements type lubricant simplifies lubrication. No 

from 275 BTU per minute to 1510 BTU servicing between overhauls 98 





Model: S-25 and V 


‘i Mfr.: Surface Combustion Corp 
Weight: 121) lbs 
- Size: L-161.", Dia.-6” 
Si General: A 25,000 BTU heater used for 
oO cockpit and cabin heat in production 
helicopters and as a gun heater on some 


fighters. Unit has flanges for easy 
installation. 99 





* HELICOPTER HEATER 
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STRUCTURE 
REWORK 


SIMPLIFIED 
WITH OVERSIZE 


tei RIVETS 


Structure rework nearly always requires 
replacement of fasteners. Because the 
pin diameter is slightly increased while 
retaining original head and collar end 
size, oversize HI-SHEARS avoid clear- 
ance problems that occur when the next 
larger size fasteners are used. 


Diagrams show oversize HI-SHEARS in critical 
areas 


MINIMUM 
‘ EDGE DISTANCE 
minimum decrease in edge 
\ distance since the oversize 
shonk is enlarged only 


1/64 of 1/32 


eis ADJACENT STRUCTURE 


some size HI-SHEAR head 
still clears nearby structure 


SPECIAL FITTINGS 


s 2 
no spotfacing or respotfac- r ; 
ing required on radius to 
seat head f] 


“= 


FLUSH SURFACES 
no enlarging of countersunk 
or dimpled holes when using 
oversize HI-SHEARS 


“= 


Approved for replacement, oversize HI 
SHEARS weigh less thon the next size fos 
teners or bolt-nut-washer combinations 


The HS39P-40P and HS41P-42P rivets are 
160,000 psi heat treated, use standard size 
HS15 (24st) collars and are driven with same 
standard HI-SHEAR tool sets. This series serves 
as replacement to all standard HI-SHEARS 


Write for the Standards Manual for dimen 
sional data. 


U. S$. end Foreign Patents — Trademort Registered 


8924 BELLANCA AVENUE 


LOS ANGELES, CALIF 











INCORPORATED 





/] 


mportant 
nouncement 
for 


Fixecutive Aircraft Users 


Y COMPLETELY revamping usual maintenance time-tables 
B and instituting common-sense and properly sequenced 
procedures, we are now able to provide routine 50 and 
100-hour inspections on aircraft of the de Haviland Dove 
and ‘Twin-Beech class in one day, Navions and Bonanzas 


in one day, and Douglas’ and Lockheeds in two days. 


By utilization scheduling* we can generally take your 
airplane early in the morning and have you out by nightfall 
with full inspection and maintenance service completed. 
We don’t hurry the job; we haven’t cut any corners. We 
simply have a large, particularly competent staff with suf- 
ficient experience and the right sequential work routine to 
do the job efficiently according to best industrial engineer- 
ing practice. 

When your airplane comes in ten men go to work on it. 
We do first things first so that we aren’t suddenly con- 
fronted with a cracked engine cowl! just as the customer 


expects us to button things up so he can be on his way. We 


* Schedule based on average hours flown each month 


look for cracks when we clean the cowls, just as soon as 
they are removed. If they need work, our sheet metal de- 
partment has plenty of time to do the job right. 

This type of one-day service can be important to corpo- 
rate owners, whose main purpose in operating private air- 
craft is to have them ready to go when needed anytime. 
It is a fact that the average twin engined aircraft flying 
600 hours a year spends a whole month each year on the 
ground undergoing routine inspection type maintenance as 
it is now generally practiced, taking three to four days for 
100-hour inspections. 

Reading’s engineered maintenance eliminates much of this 
down-time, keeps your aircraft going more of the time. 

We think this is important to executive pilots; we think 
it’s important to the owners. And apparently, lots of owners 
and captains do, too, for more and more executive aircraft 


t pays in many ways to take a heading 


users are finding 


for Reading for their servicing requirements. 


READING AVIATION SERVICE, Ine. 


MUNICIPAL 


AIRPORT, READING, PA, 


Phone Reading 3-5255 


112 
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For more 


nformation 


Ground & Shop Equipment 


ef page 








* GROUND HEATER 


Model: G-450 
Mfr.: Surface Combustion ( orp 
Weight: 227 lbs 


Size: L-50”, W-20! H-23! 


General: Portable combustion heater rated 
at 400,000 BTI per hour at -65 I 
Discharge air temperature of 280° | 


adjustable to less than 100,000 BTU 
temperature of 150° F 
ambient 100 


at discharge 
per hour at +60 F 





* GYRO TEST STAND 


Model: A 

Mfr.: General Mills Inc 

Weight: 66 lbs 

Size: L-16", W-15”, H-12” 

General: Operates on 115 volt, 60 cyck 
a-c source. Can test gyroscopic 
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ments at speeds !f 5 to 108 
per minute. Fourteen slip rings ¢ 
test outputs. Portable 101 





® TERMINAL OMNI 


Models: OR-101, OR-201, OR 
OR-401 

Mfr.: Collins Radio Co 

Size: Housing 7° x 7 x (approx.) 
antenna 9° 

General: Collins rVOR, LVOR/ VOR 
units provide urate visual navig 
t1i0n information tK any raft 


equipped with VOR receiver. LVOR 
and VOR provide en route 
tion; TVOR is used as an approacl 


id port. Provides unat 


informa 


te the 


tended Operation 


LVOR featuring 


wit VOR 


standby trans 


with automatic transfer. Uses 11‘ 
cps, single phase power pu 
Output is 50 watts or 200 watts VHI 


RF, depending on re 


* STEAM CLEANER 


Model: 121 


quirement 102 


Mfr.: Aeroil Products Co 


Weight: 500 lbs 

Size: L-35”, W-28 H-3 

General: 
converts gallon 

per nour into Satur 


psi. Features downd 


The Model 12 


1 stea 


s 


ated steal 


raft Doi 


will raise 100 psi steam pressu 


0 seconds. Operates 8 


103 
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* JET ENERGIZER 


Model: 925 

Mfr.: Motor Generator 

Weight: 1300 Ibs 

Size: L-45 5/16", W-31 
H-55 13/16” 


General: The Model 925 is rated 


amperes continuous 


peres for three minutes, or 10 


peres for one muinu 
stant current from 


operatin 


* INFRA-RED DRYER 


Model: DRP 
Mfr.: De Vilbiss C 
size: 48 square 


General: Available in 4 
9 the De 


x sizes 
baking panels bak 
inutes or dry lacqu 

n 1 minutes of 
s appreciably | 


g2 rangec 


Corp 


13/1 


draw 70 


te. Produces 
500 to 10 
t 


104 


8” sa 
Vilb 
c en 
ier an 
less A 


ree 105 
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For more 
information 


Miscellaneous Systems 


see pages 
5 and f 








* EXHAUST SYSTEMS 


Model: Rynalloy 

Mfr.: Ryan Aeronautical Co. 
sizes: 114" to 5” dia. 
General: For aircraft- 


high temperature 


exhaust systems, Rynalloy is a new 
heat and corrosion-resistant alloy de- 
signed for operating temperatures up 
to 1800° F. During development test 
ing best alloy components were found 
to include a nickel content of 20% but 


13%, chromium not less 


not less than 
than 1.8%, 


and carbon limited to 214% 


Silicon not exceeding 6%, 


106 





* ALCOHOL PUMP 

Model: RG-5490C 

Mfr.: Lear Inc., Romec Div. 

Weight: 4.3 lbs. 

Size: L-10-9/64", W-3-11/16", H-3-15/32” 

General: Used to supply alcohol to fuel 
filters in Boeing B-47 jet bombers, the 
Romec RG-5490C pump has a rated out- 
put of 60 gph at 35 psi discharge pres- 
sure and a maximum flow of 120 gph 
at 50 psi pressure. Pump operates from 
27 volt d-c power source with 7 ampere 
draw. 107 


114 





* WATER INJECTION PUMP 


Model: RR-9700 
Mfr.: Lear Inc., Romec Div 
Weight: 4.75 Ibs 


Size: L-6%”, W 17,” H-714.” 
General: A turbine type pump used 
provide water for added engine take 


off horsepower in the Douglas C-124 
the model RR-9700 has an output 

110 gph at 35 psi pressur¢ 
Operates from 200 volt 
cycle a-c current and 

anced type relief valve adjustable in the 
range of 25 to 35 psi 108 


disc har xe 
5 phase : 


features a bal 


* HEATER FUEL PUMP 

Model: RG-9540A 

Mfr.: Lear, Inc., Romec Div 

Weight: 3.55 Ibs. 

Size: L-7-29/64", W-234”, H-4-7/32” 

General: Provides source of fuel pressu 
for combustion heaters in Boeing B-5 
and C-97 airplanes. Rated output is 3 
gph at 25 psi discharge pressure. Ope: 
ates from 27 volt d-c power source witl 
3.5 ampere draw 109 





Units of signal device for use in locating 
lost personnel are shown above and below 
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[RECEIVER | 


SARAH SEARCH UNITS 


* AIR-SEA RESCUE 
Model: SARAH 


Mfr.: Simmonds Aerocessories, Inc 
(Personal equipment) 


Weight: 314 Ibs 
General: For rescue of lost flight person 


nel, a miniaturized device providing 


positive and continuous directional in 


formation to search aircraft. Range 


Folding 
" 


I modi 


6 miles and output 16 watts 


antenna with or without spee 


ator 110 





* SMALL-TUBE DEICERS 


Model: 21 


Mfr.: B. F. Goodrich Co 

General: New small-tube pneumatic De 
icers for high speed aircraft. Desig 
nated type 21 for Lockheed Super 
Constellation installation, they are 


wing and tail leading 
using metal-clip 


types lll 


cemented to 
instead of 
older 


edges 
method as do 
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4 
/ he essence of 
modern alr Jelenmce 


An Air Force whose combat planes are only day-fighters is, in effect 
VA one armed. But strict economy, even in defence, is essential to all 
/ / nations today, and so any country dependent for its safety on « 
Jd powertul air defence force must choose not merely the most up-to- 
date and efficient aircraft, but also the most versatile and economi- 


cal. Its fighter aircraft must be capable of more than one role 


The Royal Swedish Air Force has followed this principle in its pro- 
curement of combat aircraft. A striking ¢ xample is the swept-wing 
Saab-29 jet fighter — now also available for export — which is being 
produced for three different military duties 
Phe next important step in the Swedish Air Force modernization 
programme is that centred around the 700 mph (over 1,100 km/h) 
Saab-32 Lansen all-weather jet, which has been chosen to become 

the standard all-weather attack aircraft. The Lansen is also most 

suitable for several other purposes requiring first class combat per- 
formance, including night and all-weather interception 


SAAB A y/ 
; Ye ‘ 


Sh a versatile and ultra-modern all-weather jet aircraft 
SVENSKA AEROPLAN AKTIEBOLAGET - SAAB AIRCRAFT COMPANY - LINKOPING - SWEDE: 
—~—24e— 
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... GRAND CENTRAL” 


is the choice of ‘ = 


' 
\7Z << S 
T NG, 


IN ITS B-47 STRATOJET MODIFICATION PROGRAM 
..and, as one acceptance officer for these B-47s coming off our 50 years of POWERED FLIGHT 
Grand Central lines expressed himself, ‘The B-47 is like praying Reent Qustent Dives Go. culate 


for an airplane for ten years and having your prayers answered: Atatien’s hall century of tistesic 


OPPORTUNITIES IN ELECTRONICS... achievement. We are proud of the 


Experienced and qualified men of integrity are invited to write quarter of a century we have devoted 
for information regarding positions in the field of Electronic, to America’s Aviation industry 
Hydraulic and Aeronautical engineering...Address Personnel 
Manager, Grand Central Aircraft Co., Postoffice Box 5072, 
Tucson, Arizona. 


ra YURI 
AIRCRAFT <O. 


GLENDALE, CALIFORNIA °° * TUCSON, ARIZONA G& 


‘CT aelslo mn @-Y,tia-1 Oe: Videlel 22 YY Witalidial, Lae: tid.ts ta Gr 


military and civilian. 
















. GRAND CENTRAL” 


is the choice of 


RCIAL AIRLINES 










< 


xa 






WHAT’S IN A NAME... QUALITY WORKMANSHIP AND INTEGRITY BUILDS A TRUSTED NAME. In planning 
and development, from the beginning through to the finish; when we want things well done, we seek out those 
. with ‘“‘Know-how’’—the ability to apply experience and skills with intelligence ...For the same reasons, the Air Force 
and Civilian customers specify GRAND CENTRAL AIRCRAFT CO. overhaul and modification service, custom crafted 
A to their specific purposes. 


AY Read what Capt. EDDIE RICKENBACKER, President and General Manager of 


4 EASTERN AIR LINES 


says, regarding its Skymaster modification program, “| am happy that we are able 
to work out the new job order in Grand Central’s favor because you did 


such a grand job with the last order. Frankly, | insisted that our people turn 
to you in spite of the fact that considerably lower bids had been received. 
There are no substitutes for quality, loyalty, sincerity and experience. My 


















one regret is that so few people recognize this fact today*’ 








, SOLVE YOUR AIRCRAFT PROBLEMS... write today for free copy of illustrated folder with details, “Since 1929 Unexcelled Aircraft Service” 


—Address, Sales and Service Division —Grand Central Aircraft Company, 1310 Airway —P. O. Box 3157, Grand Central Station, Glendale, California 


GRAND <€NTRAL 
AIRCRAFT <0. 


A GLENDALE, CALIFORNIA *** TUCSON, ARIZONA 








Prrmecia-1i1-m-Tlic-1 me: Vid-l-1a) Municipal Airport 








Announcing the Arrival of 
The F'all-Winter Edition 


American 


Aviation 


World-Wide Directory 


The upsurge in world-wide air 


transportation, and the billions 


still to be spent for U.S. and allied airpower means a greater 


need than ever before for fresh a 
selling and research information 


viation facts, and timely buying, 


The American Aviation World-Wide Directory brings this data 


to your desk for convenient an 


d daily reference. Here, in the 


only published source of its kind, are the names, addresses and 


top personnel of aircraft, engine, 


propeller and equipment manu- 


facturers; the air transportation field, airports, fuel and oil com 


panies and distributors. There < 


are over 6,000 companies listed 


and approximately 15,000 individual names. 


Here is a glimpse of the fully 
Standard Reference. 


AIR TRANSPORTATION 

U. S. Scheduled Airlines. Alas- 
kan Carriers. Cargo. Non-Cer- 
tificated Carriers. Air Freight. 
Air Taxi Operators. Holders of 
U. S. Foreign Air Carrier Per- 
mits. 
WASHINGTON 
ATIVES. Parent 


MANUFACTURERS 


Aircraft. Helicopters. Guided 
Missile. Engine. Propeller. 
EQUIPMENT BUYERS 
GUIDE. 
SPECIAL EQUIPMENT 
MANUFACTURERS SECTION. 
FUEL, OIL COMPANIES 

. . and Aviation Insurance, 
Aircraft Credit and Financing. 


REPRESENT- 
Companies. 


Send for your copies of the Direc 


revised contents of Aviation’s 


SERVICES 
Maintenance, 


Consult- 


SPECIAL 
Distributors. 
Overhaul Services. 
ants. 

U. S. TERMINAL AIRPORTS 
SCHOOLS. FIXED BASE 
OPERATORS. 

AVIATION PUBLICATIONS, 
ORGANIZATIONS 
GOVERNMENT 

U. S. Govt. Agencies. State 
Commissions. U. 8S. Civil and 
Military Air Attaches Abroad. 


FOREIGN AVIATION _IN- 
DUSTRY 

All foreign airlines, manufac- 
turers, publications, organiza- 
tions and government agencies 
in alphabetical order of 
country, 

INDEXES OF PERSONNEL 
AND COMPANIES 

including products made, ad- 
dresses, phone numbers. 


tory today via the coupon below. 


AMERICAN AVIATION WORI 
DIRECTORY 
1025 Vermont Avenue 
Washington 5, D. C. 


Northwest 


Send 


KT. 


| Check enc. [] Bill me 


Signed 


Company 
Address 
City, Zone, State 


copies of the 28th, 1953-1954 Fall-Winter 
Edition of the American Aviation Directory. 


.D-WIDE 





RATES: 


1 to 4 copies 
$7.50 each. 


5 to 9 copies 
$6.50 each. 


10 or more 
copies $6 each. 








[} Bill company. 
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* BUTTERFLY AIR VALVES 
Model: DYLZ 

Mfg.: Barber-Colman Co 
Weight: 214” 


Size: Standard sizes 
»s7 , 


actuator assy 2.6 IDS 


include 11 


3”, 3” and 4” 

General: For low leakage nigh temper 
ture and high pressure usage. Max 
recommended operating temperatu: 
is 700° F., max. operating pressure 
150 Ibs psi Actuator assemblies meet 
Mil-E-5272 112 

* DESICCATOR 

Model: USAF type B-1A 

Mfr.: Lear-Romec Div 

Weight: 745 Ibs 

Size: L-10”, W-6%,", H-31” 

General: Desiccator pumps and dehumid 


fies air in closed system to prevent frost 


ing of dome lens of Type T-1 vertica 
bombsight, with 14 cu. ft./hr. free ait 
under head of 414” of water. Operates 
on 1/50 hp, 27 volt d-c with 15 amps 

113 





* AIR REGULATOR 


Model: HAA 

Mfr.: The DeVilbiss Co 

Size: W-3”", H-414” 

General: Regulator has capacity of 80 cfn 
at 100 Ibs. line pressure. Maximum pres 
sure can be regulated 135 psi and has 
maximum line pressure 300 psi. Comes 
in two models, 114 
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* MASS FLOWMETER 


Mfg.: Hydro-Aire Inc 

Size: Length 6”, Width 2”, Height 4° 

General: Hydro-Aire’s new mass flow- 
meter will measure rate of flow from 
400 to 40,000 Ibs./hr. with accuracy 
of plus or minus 14%. Operates on 
24 volts d-c., 1 watt max 115 


* AIRCRAFT HEATER 


Model: 5-90 

Mfr.: Surface Combustion Corp 

Weight: 105 Ibs 

Size: L-46”, Dia.-15” 

General: A 900,000 BTU combustion heat- 

with 400° F. outlet temperature, the 

S-900 is used in the late models of the 
Douglas C-124 and other military air 
raft 116 








Combustion Heaters. This is a 
series of Surface Combustion aircraft heat- 
ers ranging in capacity from 15,000 British 
Thermal Units to 900,000 BTU’s. Num- 
bered to coincide with the thousands of 
BTU's rated output, from left to right 
these are the S-900 (i.e., 900,000 BTU’s), 
S-600, S-300, S-100, S-125, S-200, S-25, 
8-50, and V-15. 117 


* FANS 


Model: Axivane 

Mfr.: Joy Manufacturing Co 

Weight: 10 oz. to 52 Ibs 

Size: 2” to 14” 

General: A series of fans with capacities 
to 5000 cubic feet per minute. Input 
requirements from 1/500 to 7! hp and 


output to 70 in. water gage pressure 
118 





PHOTO CREDITS 


19—Boeing, Chase; 20—Ryan: 21 
AiResearch; 22—AiResearch: 30 
Vickers; 35—G.E.; 40, 42, 44—U. 
S. Navy and NBS; 47—RCA, 
Westinghouse; 59—Stanford Re- 
search Institute; 66—Douglas 
North American, Martin: 126— 
SNECMA. 
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**Competitive Cooperation”’ 








That, we think, is a pretty fair description of interline freight 
hauling. 

Over the past year the Tigers have been divvying up between 
300,000 and 400,000 Ibs. of profitable freight business each month 
among some 40 air, land and sea carriers on a reciprocal basis. 


And we haven't begun to scrape the bottom of the hold. 

There’s a Tiger representative in nearly every important U.S. city 
and he likes nothing better than a little competitive cooperation 
He's as near as your own rep's phone. No time like the present for 


them to get acquainted. 
















Key Ay j 
necseniromenettae, ; Dgbe - 3 FIRST AND LARGEST 
a 


CONNECTING ROUTE +#=+= 
ee ALL- FREIGHT AIR LINE 





OFFICES IM PRINCIPAL CITIES + GENERAL OFFICES. LOCKHEED AIR TERMINAL, BURBANK 6, CALIFORNIA - CABLE: FLYTIGER 
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Canadian Orders 
Discussed by Committee 


The Joint Industrial Mobilization 
committee, including top defense off- 
cials of the U.S. and Canada, met re- 
cently to discuss past cancellations and 
possible future placement of defense 
orders in Canada for aircraft as well as 
electronics equipment for the radar net- 
work across the top of North America. 

The Canadian four-man team headed 
by Defense Production Minister C. D. 
Howe met with Treasury Secretary 
George Humphrey, Commerce Secre 
tary Sinclair Weeks, and top Defense 
officials reportedly to seek clarification 
of U.S. procurement plans, particularly 
the scheduled production of Beech T-34 
trainers by Canadian Car & Foundry 
Co. Concern of Canadian officials is 
said to stem from anxiety in Canada 
over possible cancellation of $10 mil 
ion T-34 contract following elimina- 
tion of Canadair’s $100 million Beech 
T-36 contract several months ago. 

The visit of Canadian officials was 
also viewed as a possible outgrowth of 
unbalanced reciprocal purchasing be 
tween the U.S. and Canada. 





FOR EFFICIENT 
STORING AND HANDLING OF 


MALL 


FARTS 
Witte om FF 


ASSEMBLY LINE Yd 
EFFICIENCY PLAN *® 







@ STOCK VISIBILITY 
@ FINGER-TIP ACCESSIBILITY 
@ COMPLETE FLEXIBILITY 

@ INSTANT IDENTIFICATION 


MP AYIZ BY 


15102 CHARLEVOIX 


DETROIT, MICHIGAN 
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Airline Commentary 


By Eric Bramley 








A NOTHER “first” for Logan International Airport at Boston. “Sully” Guaragna, 
barbershop concessionaire, now calls his shop “Logan Hairport.” Can you 


top that one? 
2 


Have you seen the promotional material that Bonanza Airlines 
is sending to travel agents and other airlines? Certainly the sexiest 
in the industry. At the same time, it gets the point across and you can 
bet it’s well read. John Schwarzkopf, Bonanza’s sales and traffic 
director, cautions that the material is “strictly not for the general 
public.” Put us on the mailing list, John. 


Within a year or so it’s probable that the major baseball leagues will be 
enlarged to include a couple of teams on the west coast—a very big thing, revenue- 
wise, for the airlines, because it seems certain that schedules and roadtrips will 
have to be based on air transport. We're told that baseball teams have been 
quietly polled and they’re all agreeable to flying—which is quite a change, be 
cause only a couple of years ago most of them were cold to the idea. Baseball 
has been much slower to accept air transport than has college and professional 
football. Anyway, we know of at least one airline that’s already eyeing this 


lucrative business. 
. 


This seems to be the season for funny definitions. We have two 
lists, one from International Air Transport Association, the other 
from CAA. The IATA list resulted from the recent meeting in The 
Hague of the airlines’ fares and schedules officials. Having attended 
IATA meetings, we think these definitions rate a top prize: 

Cabotage—None of your business. 

Committee—A group that keeps minutes and wastes hours. 

Conference—People who individually can do nothing, but who 
collectively agree that nothing can be done. 

Expenses en route—The blonde in the next seat. 

Free drinks with meals—Liquor served not more than three 
hours before or four hours after any meal. 

No-show—A delegate needed by an 8 a. m. working group 
who is still at last night’s conference meeting. 

Regional fares—Play it my way or I'll take away my marbles. 

Show of hands—To insure that no weapons are kept under the 
table. 

State something for the record—Prepare an alibi for one’s 
head office. 


Warsaw Convention—Distinguishable from the Concerto by 


its dischord. 


And, all in good fun, CAA’s Office of Federal Airways comes up witt 
the following (referred to in the code are CAA Administrator Fred Lee an 
Under Secretary of Commerce for Transportation Robert B. Murray, Jr.): 
REBIM—Reference big mess. 
TANFA—There are no funds available. 
ITITO—I think I'll retire too. 
COMEV—Combine everything in sight 
WHOSO—Who said so? 
MUSSO—Murray said so. 
LESSO—Lee said so. 
MUZLE—Murray said to Lee. 
LELIM—Lee listened to Murray. 
WHAMMO—We haven’t any more 


money. 
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eG. G. Burnett, United Air Lines 
Assistant foreman San Francisco main- 
tenance base. 25 years. 


; + > Saye a i @ C. C. Coppin, Jr., United Air Lines 
y i, eS — Captain, Los Angeles. 25 years 
HONOR ROLL ec. E. Johnson, United Air Lines 

Supervisor of mechanical service, Hono- 


MANUFACTURING lulu. 25 years 


J. H. Overholser, formerly executive a ee re es eW. E. Larned, United Air Lines 
vice president of Hydro-Aire, Inc. has Boe gees. Mato a . of Manager of flight operations, Los 
been named assistant manager of Ben- /</@ 20 yeu" ee “— Angeles. 25 years 
ox Avan Carp.’ Pais egg 0 ii e Claude G. Adams, Braniff Alr- 
Other recent changes at Bendix find: @Al Opsahl, Northwest Airlines ways. Secretary-treasure: Dallas 1) 
J. D. Meyer appointed sales manager Of Senior supervising inspector, St. Paul. ~~ '° © _ a — 4 
pna, Landing Gear and Airframe Equipment; 95 years. ye 
you and S. R. Craig, appointed sales man- “@ O. W. Brownlee, United Air Lines ® Helen E. McCall, Trans World 
ager of Fuel Metering and Engine Station ground services manager, Airlines, Senior accountant, Kansas 
Equipment. Toledo. 25 years City. 20 years 

Sidney H. Webster has been named —___— 
to succeed George Craig as manager of 
the Northeastern District for Jack & 
Heintz. Webster will make his head- 
quarters in New York. 

Jordan E. Johnson has been ap- 
pointed to the post of Aircraft Applica- 
tion Sales Engineer for Vickers Inc.’s 
Mid-Atlantic Area. 

Robert G. Gustavson has joined 
Pastushin Aviation Corp. as projects 
be engineer in the engineering department 
1ue- Gustavson was previously a supervisor 
in the structures section of North 
American Aviation’s engineering de- 
een partment. 
be- D. H. Silvern has been appointed 
ball senior engineer in charge of the Gas 
Turbine Analysis Group at Continental 
Aviation and Engineering Corp. Before 
joining Continental, Silvern was head 
of the analysis section, Gas Turbine 
Dept., for the Clark Brothers Co. 

B. M. Brown of Westinghouse Elec- 
tric Corp. has been appointed manager 
of the firm’s Air Arm Division, suc- 
ceeding M. P. Hottel, resigned. Prior to 
his move to the Air Arm Division, 
Brown was manager of defense products 
sales for Westinghouse. 
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20-ton “squeeze” to jetti 


RESEARCH IS PART OF OUR FUTURE 





Brown Hardy 


Long and specialized experience in design and production 
AIRLINES combined with far-sighted emphasis on research and devel- 


Charles F. Sharp was recently opment equip Pastushin Aviation for new requirements in 
elected vice president of sales for Na- 
. tional Airlines, filling the vacancy ; ‘ 
vith created by the resignation of Walter nents, and aircraft ordnance components and installations. 
and Sternberg. Sharp, as assistant vice 
president, has been in charge of NAL’s 
Sales activities since last May. 

Another recently announced change ’ ! t ich, desig 
for National makes Alexander G. Hardy NS 8 ee ae 
an assistant vice president. Hardy, who resume of qualifications and rience 
joined the line’s executive staff in 1951 
will be in charge of NAL’s activities in 
Washington. 

E. I. Whyatt, vice president and P A S$ T U S mo | N AVIATION 
comptroller of Northwest Orient Air- CORPORATION 
lines, has resigned, effective January 1, 
to become assistant to the president of 
Gould-National Batteries, Inc 


external stores. aircraft structural and mechanical compo- 


RESEARCH @ DESIGN © DEVELOPMENT # PRODUCTION 


LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIF. 
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AA Quits Fight on Freight Rates 


The CAB's proposed 25°/ increase 
in minimum air freight rates was all 
but assured this month when American 
Airlines, the lone objector, withdrew its 
opposition. Claiming the case was 
dominated by “economic problems” of 
Slick and Flying Tigers rather than by 
“sound rate-making principles,” AA 
thus opened the door for early estab- 
lishment of the new higher rates. 

Slick ...d Flying Tigers asked the 
increase claiming, in effect, that neces 
sary increases in their rates could not 
be made for competitive reasons stem- 
ming from AA’s refusal to go along. 
A CAB increase in minimum rates 
would be compulsory on American. 
entered objec- 


Initially American 


tions to the Slick-FTL proposal. It 
also served “notice of objections” after 
the CAB show cause order proposing 
the increase. But in its latest move the 
carrier summed up the situation this 
way: 

“In an unprecedented rate-making 
pronouncement, the Board asserted that 
the overriding, and indeed only im 
mediate, considerations were that two 
experimental carriers, Slick and FTL 
were conducting marginal operations 
and that Slick, in particular, had an 
urgent need for prompt rate relief. 

“The statutory rate-making factors 
such as the effect of rates upon the 
movement of traffic, the public interest 
. . - and the efficiency of carrier opera 
tions, were given no consideration.” 


Texas Routes to Northeast Considered 


New airline routes between the 
Texas-Oklahoma area and major north- 
east U.S. cities will be considered in 
what CAB calls the “Additional South- 
west-Northeast Service Case,” slated to 
get under way in the next few months. 

In defining the scope of the case 
this month, CAB consolidated applica- 
tions of eight scheduled airlines and 
two non-scheduled carriers for simul- 
taneous consideration. The proceeding 
is the third and largest of CAB’s three 
major route cases activated this year. 

Scheduled lines which will be con- 
sidered for new routes in the area are 
American, Braniff, Capital, Delta/C&S, 
Eastern, National, TWA, and United. 
O.ly American operates through service 
between points involved at present. 
Non-scheduled applicants are North 


American Airlines and Aero Finance 
Corporation. 

Basically the case centers around a 
1946 TWA application to include Tulsa 
and Oklal.oma City on its transcon 
tinental route. CAB has denied requests 
to bring in issues involving new routes 
west of the Texas-Oklahoma area. But 
it conceded that the public interest re 
quires a look at proposals for new or 
improved service “between cities in the 
Texas-Oklahoma area and the north 
eastern cities.” 

Routes to be considered will be via 
Tulsa, Oklahoma City, Memphis, New 
Orleans, and Atlanta. CAB emphasized 
that “any new service authorized may 
be provided only on through flights” be 


tween the southwest and northeast. 





CAB MISCELLANY 





Delta-C&S Air Lines h.- asked 
CAB to include its Miami-Havana 
route application with others in the 
New York-Balboa Through Service 
Case, now under way. 

° 

Northeast Airlines has moved to 
dismiss a CAB enforcement complaint 
which charges certain violations of the 
Act and . CAB divestiture order. En- 
forcement case will thus be held up 
until 10 days after Board action on the 
n.otion, 

° 


Transport Airgroup, Inc., Toledo 
122 


business group, has withdrawn as a 
potential transferee for controlling in 
terest in Lake Central Airlines. 

2 


Pan American World Airways has 
been granted a six-month exemption to 
offer tourist service on the Seattle/Port 
land-Honolulu§ portion of through 
flights to and from Australia, New 
Zealand, Tokyo, and points beyond. 


Riddle Airlines has filed applica 
tion for authority tu transport first-class 
mail by air. 





CAB News 





AS OF NOW... 


The North American Enforcement 
Case is proceeding according to a “pro- 
gressive stipulation” under which par- 
ties agreed to stipulate facts in the 
record, rather than participate ir 
lengthy formal hearings. Examiner 
William F. Cusick anticipates “four to 
six weeks” will be consumed in the pro- 
cess. The case had been delayed all 
summer by a court fight in which North 
American unsuccessfully sought to block 
formal hearings. 

February or March is looked upon 
as the “most probable time” for a final 
decision in the Trans-Atlantic Cargo 
Case in which five applicants seek all- 
cargo certificates for the Atlantic area 

More imminent is a decision in the 
Slick-Flying Tiger Merger Case which 
can be looked for before the end of 
the year 

Also slated for expedited handling 
is the Japan Air Lines Foreign Permit 
Case in which JAL seeks authority to 
fly the Pacific. Barring unforeseen de- 
velopments, procedural steps will be 
over and a CAB decision signed by the 
President about the first of next year 


RECENT CAB DECISIONS 


@ National and Braniff turned down 
on motions which sought to by-pass an 
examiner’s report in the Reopened New 
York-Balboa Through Service Case. 

®Pan American World Airways 
again denied suspension of new Trans- 


ocean Air Lines’ tariff naming fares 
in US.-Hawaii market. 
@ Aerovias Sud Americana and 


North American Food Carriers acquisi- 
tion agreement and exemption appli- 
cation dismissed upon request of appli- 
cants. 


@ Alaska Airlines turned down on 
motion to expand States-Alaska Case 
to include intra-Alaska routes of Pan 
American World Airways. 


CAB CALENDAR 


Oct. 26—Hearing in Bonanza Re- 
newal Case. Washington, D. C. Docket 
5774 et al. 

Nov. 2—Hearing in New /York- 
Chicago Service Case. Washington, D. C 
Docket 986 et al. 

Nov. 9—Hearing in Continental Re- 
newal Case (Socorro, et al.). Washing- 
ton, D. C. Docket 5869 et al. 


Nov. 16—Hearing in Braniff Route 
106 Renewal Case. Washington, D. C 
Docket 6050 et al. 

Nov. 30—Hearing in Lake Central 
Acquisition Case. Washington, D. C 
Docket 5570 et al. 

Nov. 30—Hearing Airwork Limited 
Trans-Atlantic Cargo Permit Case 

Jashington, D. C. Docket 6188. 

Dec. 1—Hearing in Niagara Falls 

Airport Case (American Airlines) 


Niagara Falls, N. Y. Docket 6125. 
AMERICAN AVIATION 
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WE CAN DELIVER... 


OR WE WILL NOT 
TAKE YOUR ORDER 


Your production lines will keep 
rolling . . . Delivery to meet your 
schedules. In stock: 
aircraft fittings, hardware, terminals 
and monel and stainless steel rivets. 
All specials, ferrous and non-ferrous 








pon 
nal 
rgo 
all- 
rea 

the 
ich 


. materials, made to your specifications. 
_ Inquiries solicited on AN, NAS and 
to AN 6 digit items. 
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INTERCOM 


Rarely has the Canadian air trans- 
port scene been more active than it is 
at present. The two major carriers, 
Canadian Pacific Airlines and Trans 
Canada Air Lines, are still awaiting 
cabinet action on the former’s applica- 
tion to operate an all-cargo service 
across Canada, and the issue is arous- 
ing considerable interest throughout 
Canada as a_ free-enterprise—govern- 
ment-monopoly test case. CPA has said 
it will sell its two DC-6A’s if its applil- 
cation is not approved and TCA, to 
show that it is freight conscious, has 
brought three Bristol 170’s. 

The all-cargo case has limelighted 
TCA’s monopoly on transcontinental 
air transport, as has a recent applica- 
tion by Canada’s youngest carrier, 
P.cific Western Airlines, to operate a 
c-..h v2rvice across western Canada 
paralleling the TCA route. 

As if to answer its critics TCA re 
ceatly introduced the family fare plan 
and has announced that it will in 
augurate coach operations within a few 
months, using its North Stars fitted 
initially with 57 and later with 70 
seals 

Although CPA and TCA are at 
war in the all-cargo -.se, they are co- 
operating in operations to Latin Amer- 
ica: CPA’s schedules from Vancouver 
to Mexico City and Lima are being co- 
ordinated wi . those of TCA’s new 
route from eastern Canada to the Mex- 
ican capital, making possible through 
Canadian service from Montreal and 
Toronto to Lima. CPA, incidentally, 
has decided to take up its option on 
three or four Comet II’s and will base 
them in Vancouver since (unlike the 
IA) they will be able to fly the Van- 
couver-Honolulu sector of the Canada- 
Australia route. 

Unlike CPA’s DC-6B’s, however, 
they will have to call at San Francisco 
and Canton to refuel. 

There is good news too of TCA’s 
turbine equipment program: the Vis- 
count deliveries look as though they 
will be on time or even ahead of time. 
The Super Connies are also eagerly 
awaited and are expected to win TCA 
a lot of new Atlantic business. Latest 
TCA innovation on the trans-Atlantic 
route is the inauguration of one-plane 
service between Toronto and Europe; 
previously passengers had to change at 
Montreal. 
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HD 32 Transport Ordered by Air France 


The first of the present 
“DC-3 replacements” (AMERICAN Avia 
TION, August 31) to be ordered into 
production will be the Hurel Dubois 
HD 32. Max Hymans, board chairman 
of Air France, has announced that his 
company will order 15 to 20 of the twin 
engine (P&W R-1830) high-wing trans 
ports subject to approval of the board 
of directors. The French national air 
line will use the HD 32’s principally 
i French 


crop ol 


in overseas territories of the 
Union such as West Africa, Central 
Africa and Madagascar on routes cur 
rently flown with DC-3’s. 

Meanwhile in preparation for pro 
duction of the HD 32, the Hurel Dubois 
company has appointed M. Kommer as 
production planning engineer and M. 
Escande as commercial manager. Kom 
mer is regarded as one of France’s top 
aeronautical engineers and was formerly 
in charge of planning of aircraft pro 
curement programs for the French 
Civil Aeronautics Administration. 
Escande has for the past several years 


been assistant to Max Hymans and 
thus is well informed on the airline 
market. 


The prototype HD 31 is being re 
turned to the flight test ce.ter at 


Marignane following slight modifica 


tions to improve its maneuverability at 

slow speeds. Meanwhile, the HD 32 

prototype is nearing completion and 

should be ready to fly early in Decem 

ber. The latter will be used for inten 

sive utilization tests, some of which 
ill be conducted by Air France. 


Caravelle Claims 
Design Advantages 


France’s SE 210 Caravelle twin-jet 
transport, now under construction at 
SNCA du Sud-Est’s Marignane plant, 
is due to fly in May, 1955. 

Main characteristics for the SE 210 
are: span, 112’ 6.4”; length, 103’ 4”; 
height, 29’ 4”; ground clearance, 6’ 
11.8”; height from ground to axis of 
engines, 9’ 9.6”. Range varies from 
750 to 1550 miles. Cruise begins at 
31,000 feet and ends between 36,000 
and 37,750 feet. 

On a typical flight (1430 miles) 
with a payload of seven tons, cruising 
speed will be about 455 mph in standard 
conditions with ( with 
mum payload of 9.5 tons range is re 
duced to 1,055 miles). Take-off run to 
a 50-foot obstacle, 5900 feet. 


reserves maxi 


clear 





Hurel Dubois HD 31 is the forerunner of the HD 32 “DC-3 


replacement” which is to be built in quantity by the French manufacturer. 
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What about this new DC-7? 























How fast is it? The fastest piston-powered airliner in the world. 
Cruising speed 365 mph. Top speed 400 mph. It takes you non- 
stop from New York to Los Angeles in just 8 hours. The power 
comes from four turbo-compound engines which generate a total 
of 13,000 horsepower. 


What's it like inside? Luxurious and big. It seats 60 in air- 
conditioned comfort. With additional lounge space in the rear. 
The buffet can handle 72 complete meals and snack service. 
Cargo capacity: 13,980 Ibs. 





a typical installation of Collins equipment in the fabulous new 








Rack of Collins tenant in the new 
Equipment that s the Hh. plane on cross 
country flying, eds 

instrument landings, vides 
tact with ground stations at all 


DC-7: two 51V Glide Slope Receivers, two 51R-3 Navigation 
Receivers, one 351 VOR accessory unit and a 37] VOR antenna 
for dual ILS and Omni reception; the Collins 51R Receiver and 
37R Antenna for VHF communications; the 18S Transceiver and 


| What kind of flight and radio equipment? Collins! Here's 
pc 





180 K Antenna Tuning Unit for HF communications; Omni 
Bearing Selectors for dual RMI instrumentation . . . all Collins. 


First in service to commercial airlines . . . 


COLLINS RADIO COMPANY 


Cedar Rapids, lowa 





11 W. 42nd St., 1930 Hi-Line Drive, 2700 W. Olive Ave., 
NEW YORK 36 DALLAS 2 BURBANK 


can board the DC-7 and travel 
ware 
fo coGet ¢ co in Only 8 hours. 


’ ~ vondit 
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MANUFACTURING 


BRITAIN: First flight of the Short Sherpa powered glider 
(American Aviation, September 28) took place on October 6. 


FRANCE: First flight of the second SO 4050 Vautour proto- 
type—a single-seater—is expected to take place in a few 
weeks. The first prototype has been undergoing extensive 
tests at Bretigny and flew at supersonic speeds 20 times 
during 40 flights. 

The Bearn company is developing a new version of its 
Minicab personal plane. The new model, known as the 
Super Cab, will have a longer fin, a retractable landing gear 
and 90-hp Continental engine. Initially six will be built. 

Price of the SO 1220 Djinn light helicopter (Ament 
can Aviation, September 28) is $17,150 with delivery in a 
year’s time. The model is driven by compressed air fed to 
blade tips from a Turbomeca Palouste. 


NETHERLANDS: Fokker made a profit of $45,000 in 
1952. Prince Bernhard and General Aler, formerly chief of 
staff of the Dutch Air Force, are joining the Fokker board. 


SWITZERLAND: First flight of the Pilatus P.3 two-place 
trainer took place last month. Powered by a 260-hp Lycom- 
ing, the plane has empty weight of 2270 pounds, a gross 
of 3307 pounds, and a top speed of 217 mph. 

JAPAN: Production of the Beech T-34 trainer by Fuji 
Heavy Industries is likely. The Japanese government is 
expected to order 70 to 80 of the planes. 

ARGENTINA: The state-owned IAME plant at Cordoba 


is to build the Pulqui II jet fighter designed by Kurt Tank, 
formerly of Germany’s Focke-Wulf company. 


MILITARY 
NETHERLANDS: Lieutenant General A. Baretta has suc 


ceeded Lieutenant General I. A. Aler as chief of staff of 
the Netherlands Air Force. 


JAPAN: A five-year program for the National Security 
Forces calls for a build-up to 1400 planes, including 80( 
combat ‘aircraft. Implementation is dependent on U.S. aid. 


FRANCE: Two Max Holste MH 1521 Broussard light 
transports have been ordered by the French Air Force. These 
planes will be taken from a pre-production line of 20 to be 
built by the company as a private venture. 

The Fouga 170R has won the French government’s 
jet trainer competition and the Air Ministry has ordered 
about 100 of the twin-engine tandem-place planes. Morane 
Saulnier’s MS 755 Fleuret lost out mainly because its side 
by-side configuration is now in disfavor with most French 
instructors. 


AIRLINES 
FRANCE: Air France will open its “Golden Parisian” trans 


Atlantic service ($125 surcharge) in November. Super Con 
stellations on this service will feature “Skyrooms” with 
completely private accommodations. 

UAT was scheduled to open its Paris-Johannesburg 
Comet service on October 26. The independent airline’s jet 
liners have now carried almost 30,000 passengers. 
VENEZUELA: Linea Aeropostal Venezolana is about to 
open a service to Madrid and Rome with Constellations. 
Next year Super Connies will go on the Europe route. 
LAV’s two Comet II’s, due for delivery in mid-1955, will 
be used exclusively on routes to New York (via Havana), 
Santiago de Chile, and Buenos Aires. 

BELGIUM: SABENA Belgian Airlines has inaugurated the 
first direct service between New York and Manchester, with 
a weekly tourist flight. Later the Bru:csels-Manchester-New 
York service may be boosted to twice weekly. 
SWITZERLAND: Swissair will open a weekly DC-6B sery 
ice to South America next spring. The route will be flown 
in pool (both costs and revenue shared with SAS). 
JAPAN: Japan Ai: 


and is using it on 


Lines has now received its first DC-6B 
the Tokyo-Sapporo domestic route. 





SNECMA’s reverse-thrust device above (left, with normal thrust; right, with reverse thrust) has Been used 


successfully in flight tests for well over a year on a French-built Vampire powered by a Goblin. The French device has 


also been fitted to other engines, including the 220-pound thrust Turbomeca Pimene and the 6200-pound Atar 


101¢ 


The hoop-shaped deflectors are fitted to the engine’s tailpipe outlet and are specially designed for use with afterburner-equipped 
engines, where the biggest problem is the prevention of damage to components from the very high temperatures produced 
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Electro-Mec Laboratory 
Esso Export Corporation ........... 


Fairchild Engine & Airplane Corporation 
Fairchild Aircraft Division 
Dernens: CISPR on oc ccccsccessoveses 

Federal Telephone & Radio Corporation 

Flightex Fabrics, Inc. <a 

Flying Tiger Lines, Inc., The 

Garron Aircraft Supply, Inc. 

General Electric Company 

General Mills, Inc. ........-.-- 

B. F. Goodrich Company, The a 

Goodyear Tire & Rubber Company, Inc., The 

Grand Central Aircraft Company . 116, 

Greer Hydraulics, Inc. ........ 

Hertz Driv-Ur-Self System, Inc. 


Hi-Shear Rivet Tool Company, The 
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Hughes Aircraft Company 


(Div. of Hughes Tool Co.) 74, 75 
Hydro-Aire, Inc. ... 2 
Jack & Heintz, Inc 38, 39 
Kilgore, Inc., 

International Flare-Signal Division 68 
Land-Air, Incorporated 92 
Lear, Incorporated 131 
Sees GONE. sccduccaccnsbeeweséee 70 
Magnavox Company, The, 

Industrial & Defense Products Division 36 
Glenn L. Martin Company, The 14 
Melpar, Inc ea minawed 52 
Minneapolis-Honeywell Regulator Company 100, 101 
Muzak Corporation ......... 70 
Pacific Airmotive Corporation 73 
Pastushin Aviation Corporation . 121 
Pratt & Whitmey Aircraft Division, 

United Aircraft Corporation 78 
Presto Recording Corporation . 71 
Reading Aviation Service, Inc. 112 
Ren-ite Plastics, Inc. ~ , ' ; 58 
Saginaw Steering Gear Division, 

General Motors Corporation 85 
Scott Aviation Corporation 55 
Shell Oil Company .......... - j ‘ 109 
Small Parts Systems ..... ' : 120 
Spartan Aircraft Company, 

Aviation Service Division ,; 31 
Sperry Gyroscope Company, 

Division of the Sperry Corporation . 94, 95 
Stroukoff Aircraft : - 79 
Surface Combustion Corporation, 

Janitrol Aircraft-Automotive Division 93 
Svenska Aeroplan AB 

(Saab Aircraft Co.) ... gel jaaeat 115 
Teco, Inc. (Transport Equipment Company) 104 
Texas Company, The 136 
Titeflex, Inc. 97 
Tubing Seal-Cap, Inc. 34 
Tucson Airport Authority 64 
United Air Lines, Inc. ...... 103 
Universal Metal Products, Inc. 64 
Van Dusen Aircraft Supplies, Inc 52 
Vickers Incorporated 81 
Westinghouse Electric Corporation is, 49 
Wilcox Electric Company, Inc. 27 
Willys Motors, Inc., 

Electronics Division 13 
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full pages accepted in this section for classified-type advertising 
Forms close three weeks preceding date of issue. Address ail cor 


respondence to Classified Advertising Department, American 
Aviation Publications, 1025 Vermont Ave., N. W., Washington 
, & 


ill 
Undisplayed Advertising: $1.00 per line, minimum charge $4.00. 
Cash with order. Estimate 30 capital letters and spaces per line; 


40 small lower-case letters and spaces per line. Add two lines if 
Box Number is included in lieu of advertiser’s name and address. 


Displayed Advertising: $15.00 per column inch. Space units up to 


ENGINE WORKS 


LAMBERT FIELD INC. ST. LOUIS, MO. 
will OVERHAUL and CONVERT your 


P&W R 1830-92 Into 1830-SUPER-92 
ony BSESOO Trees ee Tinders, 


20°-40° Cooler Running 


700 HP Easy Cruise Less Fuel per Mile 
Safer Single Engine Lower Maintenance Costs 


Write or call CAbany 5428 








P & WR 2000 Engine Parts 


7-11-9-13 


Cylinders @ 50724 Valves 
Piston Pins @ Crank Cases 
Crank Shafts @ Prop. Shafts 


New and Serviceable 


TRANSPORT AIRCRAFT—ENGINES 
—AIRLINE EQUIPMENT 


IRLINE EQUIPMENT CORP. 


Newark Airport,Newark,N.J. 
MARKET 2-0963-4 
































AIRLINE CAPTAIN over 12,000 hours. All | 
types of equipment. ATR—A oa. WANTED tambert .~ 
Experience over water and foreign coun- St. Louis, Mo. 
tries. Desires position as executive pict. AVIATION RADIO EXPERT NAVCO INC. Terryhit 5-1511 
Willing to travel anywhere. Single. cel- . — : 
lent references. Age 41. Box 828, AMERI- | Experience in installation and 
CAN AVIATION Magazine, 1025’ Vermont || Service of COLLINS and BENDIX HAS IN STOCK 
Avenue, N. W., Washington 5, D. C. equipment Desired A. R. C. 15D Omnl, R-IS Receiver 
——— F-I! Isolation Amplifier 
Chief Requirement Bendix ote Mester Sacstvers 
“ ” Colli I7L . Trans. 
FOR SALE AAA” TROUBLESHOOTER ee i7M VHF 360 Ch. Trans 
| | Most Attractive Offer in the Country SIR VHF 280 Ch. Revr. 
LUXURY TYPE “LANDSEAIRE” (PBYS5A) | | INVESTIGATE SIR VHF Omni, RMI 
owned by Fullerton Oil Company & cus- Repli : 560 Flight System 
tom built by Southern California Air- eplies held_in Strictest Confidence 51Z 3-light marker ‘ 
= 5iV UHF 20 Ch. Glide Slope 
craft Corporation. Total Time since con- Box 831, AMERICAN AVIATION 18S MHF 20 Ch. TrReve. 
version 490:00; P&W R1830-75 Engines; 
MAGAZINE Lear LVTR-36 VHF 36 Ch. Tr.-Revr. 
Full Airline Radio Equipment. c 
ADF-12, ADF-14, L-2 Autopilot 
: | 1025 Vermont Avenue, N. W Sperry A-I2 Autopilot 
Exclusive Agents— WASHINGTON 5, D. C C-2 Gyrosyn Compass 
H-5 Gyro Horizon 
SOUTHERN CALIFORNIA AIRCRAFT — Douglas DC-3, C-47 Parts 
DISPATCHER 8 yrs. exp. also 5 yrs. Sta- Beechcraft DI8S, 35 Parts 
CORPORATION tion Opns., desires position with Airline or Goodrich Hayes Brakes—C-47—DC-3 
with Sage Aircraft Operators, no over- Deicer Boots—DI8S. DC-3 
. . seas. Best references. Box 830, AMERICAN ; : . 
Ontario International Airport | AVIATION Magazine, 1025 Vermont Avenuc aeitioe| nh aa 
P. 0. BOX 433 ONTARIO, CALIFORNIA | |“: W~ Washington 5, D.C. Continental E185" Parts 
} Wright R1820 Parts 
Call TErryhill 5-1511 for Airex Service 
FOR SALE—HILLER HELICOPTER 


Model UH12A. Mfd. April 1950—Total time 
715 hours. 100 hours since major on Air- 
frame and Engine. Includes Agricultural 
Spray Equipment. Excellent condition 


EAST COAST AVIATION CORPORATION 
Lexington 73, Massachusetts 








NOW ACCEPTING ORDERS FOR 
THE NEW SUPER LODESTAR 


Have basic Lodestar available for con- 
version; 3052 AF hrs since new. Late 
serial number. Speed over 280 MPH. 
Range 1700 miles. Pressurized. Call 
or write 


AVIATION EXPORT CO., Ltd. 
5478 Wilshire Blvd. 
Los Angeles 36, California 
WEbster 11681 











Remmert-Werner, Inc. 
Lambert Field, St. Louis, Mo, 
Executive Aircraft 


A 


DC-3 Ledestar D18S 
' Complete Services & Sales 


Conversion-Maintenance-Parts 
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BINOCULARS 
REPAIRED 


i 

1 

¢ Properly « ' 
1 


All Makes:—B.&L.—Ernest Leitz—Barr 
& Stroud—Ross—French—Jap—Car! Zeiss 
etc.—Transits—Levels—Lenses — Prisms — 
Replacements Made. Optics Cemented— 
Edged—Collimated. - 


Md. Precision Instrument & Optical Co. 


Is 
( Sohn o. e Hammond e Se 





o , 
Sreenwt 4, Connecticut 


Leoeoeoeenoaeaacaad 





BOOKS FOUND! Free world-wide search 


service. Aviation history and literature a 
12 c. Lanvale Street specialty. Fast service—reasonable prices 
Mul. 5-47891|—since 1930—Baltimore 2, Md. Send wants—no obligation. International 





Bookfinders, Box 3003-AA, Beverly Hills, Calif. 








KILGORE INTERNATIONAL 1-MINUTE PARACHUTE FLARES | 


Generate 75,000 candle power-plus over |-minute. Recommended discharge 
altitude, 700-800 ft. Effective up to 1000 ft. Five-unit set ideal for planes up 
to 3500 Ibs. gross weight on miscellaneous missions. Three-unit set for private 
craft. Provides economical and reliable emergency illumination. Special price. 


Immediate delivery. Subject to prior sale. See your distributor or write 
direct for details. 

MODEL NO. DESCRIPTION 

E-10-F5 5-unit bracket set. Incl. bracket, 5 I-min. flares, R5M switch. 
E-10-F3 3-unit bracket set. Incl. bracket, 3 I-min. flares, R3M switch. 
E-10-KF I-minute flare only. 


KILGORE, INC. - International Flare Signal Div. - Westerville 19, Ohio 
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Technical Literature 





COMPONENTS: Langley Corp. of 660 
Second Ave., San Diego 1, Calif. has 
produced a new eight-page brochure, 
outlining its facilities for production of 
precision aircraft hydraulic and mech- 
anical controls. 


AIR TOOLS: Catalog No. JE-1660 de- 
tails features of Thor No. 2 series of 
air-operated drills, grinders, screw- 
drivers, and nut setters as manufactured 
by Thor Power Tool Co., 175 N. State 
St., Aurora, Il. 


DECIMAL CHART: Reiff & Nestor, 
Lykens, Penna., is making available a 
decimal equivalent, tap drill and screw 
thread chart to supervisors, foremen, 
machinists, tool engineers and drafts- 
men. The opposite side contains Na- 
tional Course and National Fine threads, 
pipe threads, and ASME standard and 
special threads. 


APPRENTICESHIP REPORT: “A 
Half-Century of Experience in Training 
Machinists” is an analysis of the opera- 
tion of the apprenticeship system of the 
Kearney and Trecker Corp. of West Allis, 
Wisc, Write Publications Branch, Bu- 
reau of Apprenticeship, U.S. Department 
of Labor, Washington 25, D. C. 


BALL BEARINGS: A 20-page catalog, 
published by Miniature Precision Bear- 
ings, Inc., Keene, N. H., presents latest 
design and application data on minia- 
ture ball bearings. Included are radial, 
angular contact, pivot, and thrust bear- 


ings. 


HAND PYROMETER: Type FH-1 
hand pyrometer is described in GEA- 
6020, four-page booklet prepared by the 
General Electric Co., Schenectady, N. Y., 
to show uses and applications for the 
portable instrument which measures 
temperature of any surface, liquid, gas 
or molten metal from 0° to 1500° F. 


MOTOR GENERATOR: Circular E11 
describes new motor generator which 
converts 60 cycles to 400 cycles, as de- 
signed by Georator Corp., Manassas, Va. 


WET BLASTING: Information on 
deburring, die and mold polishing, 
blending grind lines, scale removal, hon- 
ing of cutting tools, and preplating 
cleaning equipment with both regular 
velocity and high velocity pressure blast 
wet blasting equipment is contained in 
an eight-page booklet issued by The Cro- 
Plate Co., Inc., 747 Windsor St., Hart- 
ford 5, Conn. 


SIGNAL GENERATORS: How Simp- 
son signal generators can be adapted 
for UHF applications is the subject of 
a booklet titled “How to Use the Simp- 
son 479-480 for UHF Alignment,” pre- 
pared by Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, Ill 


RELAYS: Relay catalog describes the 
Joseph Pollak Corp. of 81 Freeport St., 
Boston 22, Mass., line of series 100 d-c 
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computer, series 300 d-c miniature, 
series 400 a-c/d-c coaxial, and series 500 
d-c communication relays. 


RIVETING: The fourth edition of 
“Riveting with Hi-Shears” for the air- 
craft industry is now available from 
The Hi-Shear Rivet Tool Co., 8924 
Bellanca Ave., Los Angeles 45,, Calif. 


PROCESS CONTROL: New 42-page 
data book and catalog includes infor- 
mation on thermocouples, radiation de- 
tectors, and resistance bulbs for process 
control problems. Available from the 
Wheelco Instrument Div., Barber-Col- 
man Co., Rockford, IIl 


CENTRIFUGAL PUMPS: Bulletin 
No. 237-C describes Thrustfre 2-, 3- and 
4-stage pumps for heads up to 650 psi 
and with capacities of from 50 to 850 
gpm. Pennsylvania Pump & Compressor 
Co., Easton, Penna. 


ELECTRONIC COMPUTING DE- 
VICES: New catalog, issued by George 
A. Philbrick Researches, Inc., 230 con- 
gress St., Boston 10, Mass, covers the 
latest developments, new components, 
and prices of GAP-R electronic analog 
computing devices 


FOAMED PLASTIC: _ Reinforcement 
of aviation equipment parts is one of 
the applications suggested in 28-page 
booklet titled “Nopco Lockfoam—New 
Foamed Plastic,” published by Nopco 
Chemical Co., Harrison, N. J. 


COIL HOLDERS: A four-page folder 
bv Acme Steel Co., 2840 Archer Ave. 





Chicago 8, Ill., outlines the coil holders 
available for the company’s line of wire 
stitching machines. 


ELECTRICAL TESTING INSTRU- 


MENTS: General Electric Co., Schenec- 
tady, N. Y. has a 16-page buyer’s guide 
to its electrical testing instruments. 


HOLE PUNCHING: wales Catalog H 
illustrates and describes the new inde- 
pendent self-contained type “H” hori- 
zontal hole punching units designed by 
Wales-Strippit Corp., 345 Payne Ave 
North Tonawanda, N. Y. 


BOOKS AND EQUIPMENT: aero 
Publishers, Inc. of 2162 Sunset Blvd., 
Los Angeles 26, Calif., has produced its 
1953 catalog of aviation books and equip- 
ment, containing: over 600 listings from 
all sources, including the Government 
Printing Office. 


TESTING UNITS: Four-page bulle- 
tin describes line of research and test- 
ing units produced by the Bowser Tech- 
nical Refrigeration, Terryville, Conn. 





CLASSIFIED 








TWIN BEECHCRAFTS 
C18S and D18S Transports—Excellent 
Condition fully equipped from $25,000 


LODESTAR EXECUTIVES 
Why take less for your money? 
Ready to go complete from $55,000 
We Invite Inquiries for Any Types 


WINGS, INC. Ambler, Pa. 














for the 


October 29-30 


stop at 


Rated A&E Linemen 





NATIONAL BusiNESS AincRAFT AssOciATION 
CONVENTION 


REMMERT- WERNER, INC. \nead member) 


Lambert Field - - South of Terminal 


Free transportation to Park Plaza Hotel 
Custom services for Executive Aircraft 








St. Louis, Mo. 


SHELL 80-91-100 








Beechcraft Pratt & Whitney Goodrich 
Douglas Wright Goodyear 
Lockheed Continental Firestone 
A. R. C. Collins Radio 
Sperry Gyro Bendix Radio 
Lear Radio Wilcox Radio 
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Castellana Hilton. 1: is doubtful 
that in all the annals of hotel openings 
there has ever been anything approxi- 
mating the gala opening of the new 
Castellana Hilton in Madrid last July. 

It was chaos, but a sort of grand, 
de luxe Spanish style of chaos. My be- 
ing there was purely a quirk. TWA’s 
Madrid manager, Frank Howell, found 
out I was in Tangier and sent me a 
telegram urging me to come over, but 
what he didn’t know was that I had to 
fly from Tangier to Paris and Stock- 
holm to keep a business date first. 

To make the opening a big splash 
in Madrid as well as capture some 
trans-Atlantic publicity in the U. S., 
the Hilton Hotel chain had flown two 
TWA chartered Constellations filled 
with Hollywood and New York movie, 
TV, and stage stars to Spain for the 
occasion. As far as talent goes, Hilton 
had it lined up 10 deep. 


If It Works. But the best of plans 
can go amiss in Spain. In the first place 
the hotel was supposed to have been 
finished long ago. It was built with 
Spanish financing and leased to Hilton. 
But the Hilton people wanted to inject 
strictly U. S. efficient ideas into the 
hotel in order to make it the plushiest 
and finest hostelry in all of Europe. So 
they had a lot to do with the designing. 

If by some chance everything elec- 
trical and mechanical in the hotel 
should ever operate all at the same 
time, and for any length of time, 
Castellana Hilton might well lay claim 
to being Europe’s finest. It’s de luxe in 
a modern style. 

But American designs and American 
specifications are fine in America. 
Spanish construction and Spanish work- 
manship are something else again. 

During almost the entire period of 
the gala opening the two main elevators 
were not operating. You had to either 
walk up as many as six flights or take 
your choice squeezing into a_ service 
elevator at the far end of one wing. 


Lights—Sometimes. Electricity 
in Madrid is notoriously capricious. My 
friend Frederik Ludvigsen of SAS lives 
on the seventh floor of an apartment 
house and he has to walk up two days 
each week because Madrid is forever 
short of electric power. Not only is it 
cut off on certain days but it’s likely to 
go off at any time. 

So in the midst of a very fine formal 
cocktail party given by Warren Lee 
Pierson, chairman of the board of TWA, 
the lights went out and everybody 
scurried around lighting candles. Not 
long after the candles were all lit and 
the scene seemed like something out 
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of the 18th Century with all of the 
formal evening gowns and such, the 
lights came on. So the candles were 
blown out. Then the lights went out 
again and everybody scurried to re-light 
the candles. 


Most of the hotel is supposed to be 
air conditioned but the equipment was 
only partly functioning—it was made 
in Spain—and it was a lot better to 
keep the windows open. Of course the 
hotel has probably installed its own 
electric power plant by this time but, 
like most everything else, it wasn’t 
ready for the opening. 





Bidet, Of Course. The Hilton 
rooms are large and well furnished and 
well lighted. Modern touch throughout 
The bathrooms are especially good by 
European standards and each is 
equipped, as one might expect, with a 
bidet. But the Hilton people or whoever 
designed the hotel added a useful touch 
by putting both the bidet and the 
toilet in a separate compartment of the 
bathroom. There are even American- 
type showers in the tubs and as tourists 
well know, showers are either non- 
existent or very awkward in Europe. 

Nothing happened to the porcelain 
that I know of, but I heard that about 
40 plastic toilet seats broke into pieces 
and it was reliably reported to me that 
the august chairman of a certain air- 
line was one of those who suffered the 
frustration and humiliation of busting 
through his toilet seat in its inaugural 
use. 

One of the best stories involves toilet 
paper and was told to me by one of the 
top Hilton executives in the U. S. who 
went over to the opening and had to 
meet many of the crises. There is noth- 
ing in this world more impervious to 
moisture than Spanish toilet paper, so 


the Hilton people, faced with the jot 
of providing the best of everything fo: 
the Hollywood bigshots, decided they 
had to have better quality paper for the 
guests. So they sent a Spanish employe 
by railroad to the British colony of 
Gibraltar in southwestern Spain to buy 
a carton or two of the somewhat better 
English product. 


Into Jail. the employe got to 
Gibraltar okey, bought a couple of car- 
tons, and started back to Madrid. At 
the border he was accused of attempt- 
ing to smuggle the toilet paper into 
Spain and both he and his cargo were 
thrown promptly into the brig. it is an 
actual fact that the Hilton people had 
to go to the director of tourism of Spain 
and entreat him to use his good offices 
to get their employe and their toilet 
paper out of jail and up to Madrid in 
time for the opening. Just what hap- 
pened to the English stuff I don’t know 
because I sure didn’t rate it. 

The designers specified a great deal 
of big plate glass in the main lobby, 
modern style, and intended to im- 
port it from the U. S. But the Spanish 
government refused to permit the im- 
portation of glass (or much of anything 
else for that matter) and so these huge 
pieces of glass were made in Spain. | 
hear that it is cracking and breaking 
with considerable regularity, and the 
replacements are costing a lot of dough. 

The Spanish do some things well 
Such as textiles. The uniforms for the 
hotel help are all made in Spain and 
the Hilton people told me they couldn't 
begin to match the quality in the U. S. 
The same goes for carpeting. But much 
of Spain still operates on a hand-work 
basis and the hotel must be cleaned 
from top to bottom by hand. It is illegal 
to own and operate a vacuum cleaner 
of any kind in Spain and Hilton 
couldn’t obtain an exemption. Work is 
so short in Spain that no matter how 
menial the job may be the government 
wants that job available for a person 
and doesn’t want it taken over by a 
mechanical contrivance. 


Who’s Changing Who? ror in- 
stance, the Hilton people noticed that 
all of the room service carts had been 
delivered without wheels, thus necessi- 
tating two men to take a meal to a 
room, After much argument they finally 
got the Spanish to put wheels on the 
carts so that only one waiter would be 
needed. That’s what they thought. They 
got the wheels, but two men continue to 
carry the cart to the rooms. 

It seems to be a first class tussle 
whether Hilton is injecting new ideas 
into Spain or whether Spain is teach- 
ing Hilton that time changes slowly. 
The fact remains that the hotel has 
many fine features and is worth a visit 
even if you never stay there. It may 
well turn out to be Europe's No. 1 hotel. 


The lounge, the tiled patio, water 
fountain, bar, and shop area are all 
magnificent. The opening was pretty 
rough going, however, and it will 


probably be a year before there is a 
semblance of order. Building and open- 
ing a hotel in Spain should be at least 
a 10-year project. Here’s luck to you, 
Hilton folk. Just keep an ample supply 
of candles handy. And don’t put me on 
that fifth floor again. 
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IN HIGH-SPEED maneuvering hazardous errors are intro- 
duced by conventional attitude indicating instruments. 

For greater safety, the jet plane needs something special 

in the way of an attitude indicator. For the Boeing B-47 

LEAR VGI SYSTEM and other jet bombers and fighters, this critical function 
is performed by the Lear Vertical Gyro Indicator System. 

SIXTH SENSE Operating as the plane’s “sixth sense? the Lear VGI 

Soe system is designed to measure and display deviation from 
horizontal flight with near-perfect accuracy and speed. 


FOR THE BOEING B-47 All necessary gyros, amplifiers, and power supplies are 


contained in one compact unit which is remotely 





installed, transmitting pitch and roll intelligence elec- 
trically to the flight attitude indicator. The Lear VGI may 
also be used as a master vertical reference for an auto- 
pilot, radar, or other equipment. 

Let us discuss your problems in instrumentation. We 
have been solving the tough ones for almost a quarter 


of a century. 


LEAR INC. 4 


110 IONIA AVE., N.W., GRAND RAPIDS 2, MICHIGAN 





Executive Offices: 3171 S. Bundy Dr., Los Angeles 34, California 





-_ LEAR VGI SYSTEM Non-tumbling 


horizon gyro (in roll), provides 







— greatly improved accuracy, 
(2 reduced turn errors. The sys- 


tem includes 24,000 rpm gyro 








motor and a highly sensitive 


@ Lear electrolytic erection switch. 
‘ 


1P.3 


















































Any part- 
any time, 
any place, 
any plane 


W/h-PAATS vic. 








WAI - PAATS INC. 723 Sonora Ave., Glendale 1, Calif. * New York * Washington, D.C. * Oakland 
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News at Deadline 





Wilson Lifts Limit 
on Research Funds 


Defense Secretary Charles E. Wil 
son has rescinded his order of last sum- 
mer that the military limit its research 
and development spending to 75°% of 
the money appropriated by Congress for 
that purpose. 

Pentagon sources said that the en 
tire $1.3 billion has been restored be- 
cause several important research pro- 
grams would have otherwise been 
eliminated. About 8,000 projects will 
be financed with the funds, Wilson 
stated, adding that basic research will 
be supported at a rate of “between $25 
million and $30 million” both this year 
and next. 


Doman, Gen'l Dynamics 
Near Closing Stock Deal 


Doman Helicopters, Inc. is expected 
to conclude the sale of a substantial 
block Of stock to either General Dy- 
namics Corp. or Canadair, Ltd. within 
the next 30 days, it has been learned. 
Details are now being negotiated. 
Where the controlling interest will wind 
up is not yet known. 

Last July, at the time of the licens- 
ing agreement with Hiller Helicopters 
for military production of the Doman 
YH-31, Glidden S. Doman, president 
and chairman of the board, stated that 
his company would concentrate on de- 
velopment of civilian markets. A month 
later, an announcement appeared in a 
financial paper to the effect that Doman 
was offering 60,000 shares of $1 par 
common stock at $3.00 per share. 


Unspent AF, Navy Funds 
Reported on by Byrd 


The Joint Committee on Reduction 
of Nonessential Federal Expenditures 
has reported that the USAF had $19,- 
273,997,000 and the Navy $7,267,525,000 
in unexpended balances for purchase of 
aircraft and related procurement as of 
last June 30. 

Chairmanned by Sen. Harry Byrd 
(D., Va.), the committee report also 
shows that the Air Force began fiscal 
1953 with $13,027,383,000 carry over 
for plane purchases, received $12,685,- 
044,000 in new money for a total of 
$25,712,427,000 and spent $6,438,288,- 
000. 

Navy Bureau of Aeronautics, the 
report continues, began fiscal 1953 with 
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$5,523,544,000 in carryover money for 
aircraft construction and had new 
authorizations for $3,910,042,000 for a 
$9,433,586 total. BuAer expenditures for 
new planes totaled $2,166,060,000. 


Talbott Sees Danger 
in More Cutbacks 


Further cutbacks in U.S. airpower 
would “invite disaster.” The warning 
was issued by Harold E. Talbott, Air 
Force Secretary, in a recent speech de 
livered to the Automobile Old Timers 
in New York. He observed that recent 
AF savings from a reduction in aircraft 
and engine procurement “are available 
to expedite the development and de 
livery of new and better aircraft.” 
Proper air strength, he feels, “can be 
provided within our national income.” 


Aircraft Industry Now 
At Peak, Lewis Says 


The aircraft industry, now employ 
ing over 500,000 people and delivering 
$1 billion worth of planes and equip 
ment a month, is at its peak and the 
trend from here on will be downward 
“as we shift to a production phase in 
which modernization of the Air Force 
is our primary problem rather than its 
initial buildup of strength,” according 
to Assistant AF Secretary Roger Lewis. 

In a speech before the National 
Defense Transportation Association in 
Louisville, Lewis called U.S. transports 
the “best in the world.” These planes, 
he said, are developed primarily for 
commercial use, with the military con 
tributing in development of components, 
such as engines, propellers and acces 
sories, and in sponsorship of basic re 
search and development of fighters, the 
knowledge from which manufacturers 
can apply to commercial transports. 

“Military and commercial airlpanes 
and engines are similar. Each contribute 
to the progress of the other, but they 
are not identical, and in my opinion it 
would be a great mistake and, insofar 
as transport and cargo types of airplanes 
are concerned, an impediment to pro 
gress rather than an incentive to it, i 
we were to force the development of 
single types for both military and com 
mercial purposes.” 


CAB Supports Study 


CAB Chairman Oswald Ryan has 
pledged CAB’s full cooperation to 
Under Secretary of Commerce Robert 
B. Murray for his study of civil aviation. 


AMC/ARDC Advisory 
Group Formed by Cook 


An advisory group has been formed 
to assist Lt. Gen. Orval R. Cook, Air 
Force Deputy Chief of Staff/Materiel 
in improving cooperation and collabora 
tion between the Air Materiel Com 
mand and the Air Research and Dx 
velopment Command. Cook was re 
cently charged with final responsibility 
for the two Commands. 

Members include: Brig. Gen. Floyd 
Wood, ARDC Deputy Chief of Staff 
Development; Col. William E. Sault of 
AMC’s Procurement and Production; 
Edward C. Wells, vice president in 
charge of engineering, Boeing Airplane 
Co.; Dr. Mervin Kelly, president of 
Bell Telephone Laboratories; and Dr. 
Edmund P. Learned, professor of busi 
ness administration, Harvard Business 
School. 

Gen. Nathan F. Twining, AF Chief 
of Staff, stated that Lt. Gen. Laurence 
C. Craigie, Deputy Chief of Staff/De 
velopment, will report to Cook “in 
order to achieve a beter integration and 
coordination of materiel matters.” Twin 
ing advised contractors to deal with the 
same offices as in the past. 


Supreme Court Upholds 
Slick Injunction Suit 


Slick Airways has been granted 
the right to pursue its $30,000,000 anti 
trust injunction suit against American, 
United, and Trans World airlines in 
the courts, by order of the Supreme 
Court. This sustained a lower court 
ruling of June 18, 1951 that Slick was 
“properly in court,” and was a refusal 
to shift the complaint to CAB. The case 
will be heard by U.S. District Judge 
Philip Forman of Trenton, N. J., but 
will not go to trial for some months, 
according to Steptoe & Johnson, Wash 
ington law firm. 

Over three and a half years ago 
Slick charged the three carriers, as well 
«s Air Transport Association and Air 
Cargo, Inc., with conspiracy to monop 
olize air transportation in violation of 
anti-trust laws. ATA and ACI positions 
are still unresolved. 


Lufthansa Orders 340's 


Confirmation has been received that 
Germany's Lufthansa has _ purchased 
four Convair 340’s for early 1954 de 
livery. Consolidated Vultee also has 
granted an option for purchase of seven 
more. 
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Long-Range Bombers 
Favored by Gen. White 


Gen. Thomas D. White, AF Vice 
Chief of Staff, warns that it would be 
“suicidal” to put major emphasis on air 
defense as a means of stopping atomic 
and hydrogen bomb attacks on the U.S. 
Apparently worried by what he termed 
the “recent centering of public interest 
on air defense at home,” White stated 
that this country’s “safest and surest 
defense” is a fleet of intercontinental 
bombers capable of instant retaliation. 
He felt that there could be “over 
emphasis” on continental defenses. 

Speaking before a recent meeting 
of the National Security Industrial As 
sociation in Washington, White revealed 
that the USSR’s long-range bomber fleet 
is comparable in size to the USAF’s 
Strategic Air Command. He also said 
that Red bombers compare qualitatively 
with most of the SAC aircraft. 


Jordan Joins Hughes 
William C. Jordan, one-time presi 
dent of Curtiss-Wright Corp. and, more 
recently, executive vice 
Hiller Helicopters, has been named vice 
manager of 


president ol 
president and general 
Hughes Aircraft Corp. He replaces Gen. 
Harold George, who resigned after a 
dispute with Howard Hughes. 


Douglas Expected to Get 
New R4D Conversions 


Douglas Aircraft Co. is expected to 
be awarded a contract for moderniza 
tion of Douglas R4D’s in the near 
future, but for a lesser amount than 
anticipated. It has been learned that 
oficials in the Overhaul and Mainte 
nance Section, Navy Bureau of Aero 
nautics, are studying the 
aspects of converting the R4D to the 
R4D-8 (Super DC-3). 

During House Appropriations sub 
committee testimony early this summer 
it had been found that BuAer planned 
a $28 million modernization program 
and Douglas has already accomplished 
about 100 R4D conversions to the -8 
specifications. 


NWA Files Pacific 
Tourist Fares 


Northwest Airlines has filed a tariff 
with CAB for establishment of tourist 
service in the Pacific area effective 
November 8. The carrier will carry 
combined first class and tourist pas 
sengers aboard Stratocruisers. One way 
fare will be $500 from Seattle/Tacoma, 
Los Angeles, or San Francisco, to 
Manila, Okinawa, and Taipeh with 
round-trip at $900. From West Coast 
to Tokyo one way fares are to be $450 
and round trips $810. 
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Resort Buys Three 
DC-4's from NAL 


Resort Airlines expects to take de 
livery on three 58-seat Douglas DC-4’s 
in November. Purchase was made from 
National Airlines at a cost otf “over 
$2 million,” including spares. 
will use the aircraft in military charter 
work until mid-December. Thereafter, 
two aircraft will be used in cruise ser\ 
ice with the third DC-4 being held in 
reserve for availability as an extra sec 
tion during peak winter months for 
Caribbean air cruises. 

Contract negotiations are underway 
whereby NAL will take care of mainte 
nance and overhaul of Resort DC-4’s 
at its bases in Miami and New York 
International Airport. 


Convair 340 Turboprop 


First of the two Model 340’s that 
Convair’s Ft. Worth plant is converting 
to turboprop power for the Air Force 


Resort 


has been stripped of engine nacelles 
and most of the empennage and in 
stallation of the two Allison 3750-hp 
YT56 engines will begin soon. Aero 
products propellers will be used. 


AAAE Asks Intervention 


American Association of Airport 
Executives has asked CAB for per 
mission to intervene in the Frontier Air 
lines Winslow, Ariz., controversy. It is 
the first time AAAE has made such a 
move. Francis Bolton, president, said 
the organization is concerned because 
of the precedent that may be set. II 
CAB grants Frontier’s petition to by 
pass Winslow, it will be 
ruling on the right of 
negotiate directly with airlines on fees 
to be charged, he said. This is strictly 
airport authorities 


technically 
airports to 


a matter between 
and carriers, and is an individual com 
munity problem, he added. 


NAL Charges Illegal 
Control by EAL 


National Airlines has asked CAB 
to reopen the record in the Colonial 
Merger Case claiming new evidence 
supports charges that (1) Eastern seeks 
control of all air transportation in the 
New England-New York area and (2) 
Colonial can become self-sufficient on its 
own. 

A CAB decision reportedly favor 
ing an Eastern-Colonial merger cur 
rently is at the White House awaiting 
Presidential action. 

Adding to its previous charges that 
Eastern “illegally Colonial, 
National said a “syndicate” made up of 
three Eastern directors sought control 
of Northeast Airlines, Wiggins Airways, 
and New York Airways. 


controls” 


AF Seeks Way to Speed 
‘Fixes’ on Aircraft 


The Air Force is looking for 
better way of reporting unsatisfactory 
operation and malfunction of aircraft 
and equipment. The volume of unsatis 
factory reports has been increasing duc 
to newer, more complex planes, AF 
officials said. 

Current system of processing re 
ports has become cumbersome, resulting 
in delays in performing “fixes” ot 
equipment. AF is considering greater 
use of modern business machines and 
methods to speed analysis of informa 
operational 


tion submitted from the 


level. 


TTA Asks $1 Million 
Mail Pay Increase 


A temporary annual mail pay in 
crease of about $1 million has been re 
quested by Trans-Texas Airways. In 
addition, the carrier has asked CAB for 
$127,988 for the period July 1 through 
October 31, 1953, claiming that CAB, 
in fixing present rates, “over-estimated 
non-mail revenues and under-estimated 
operating expenses.” If the request is 
granted, TTA’s annual mail pay for 
next year will go to $3,456,894 from 
its present $2,480,306. 

TTA wants the increase to meet 
break-even need and it would contain 


no element of return on investment. 


AF Depots Peril Service 
Industry, Wolfe Says 


Air Force’s depot system should be 
on a stand-by basis and geared for ex 
pansion when needed, with a bigger 


share of work distributed to private 
industry. Thomas Wolfe, president of 
Pacific Airmotive Corp. and 
head of the Aircraft Service Association, 
states. He pointed out that the present 
depot system has 300,000 civilian em 


ployes and costs about $1 billion yearly. 


current 


Despite the fact that thousands of 
U.S. jet planes have been produced, “no 
being per 
formed by service companies,” he told 
the Los Angeles Chamber of Commerce 


work is all 


jet engine overhauls are 


aviation committee. “The 
retained by the depots.” 
The service industry, he added, has 
to “operate a year at a time, not know 
ing what the next year may bring. 
Better planning is needed to save the 
. industry, just as it had to be brought 
about to save the aircraft manufacturing 
industry.” He also hinted that more of 
the aviation industry may move into 
the south 
labor wage rates. 


because of more _ favorable 
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Leadership in 
metering... 


FOR JET, RAM JET AND 
TURBO-PROP ENGINES 


Since the first jets of World War II, Bendix Products Division at 
South Bend has served the aircraft industry in developing and manu- 
facturing fuel metering systems for jet engines. Today Bendix offers 
unmatched know-how and facilities both in electronic and hydro- 
mechanical principles for these important components of jets, ram 
jets and turbo-prop engines. 


‘ RESEARCH « A staff devoted exclusively to seeking 
new and better fuel metering techniques — preparing 
today for the requirements of tomorrow. 


ENGINEERING @ An organization that is experienced 
in applying both electronic and hydro-mechanical prin- 
ciples. Successful creators of lightweight, serviceable 
equipment to meet the demands of each new advance in 
engine design. 


MANUFACTURING © Two modern and geographically 
separate manufacturing divisions. Each capable of build- 
ing to the most exacting test standards — high quality 
at reasonable cost. 


SERVICE © A _ world-wide service organization that 
follows through to see that engine operators obtain full 
benefit from the quality built into the equipment. 


EXPERIENCE © A background of more than thirty 
years of leadership in designing and building fuel meter- 
ing systems for both reciprocating and jet engines. 


For Your Fuel Metering Requirements Depend Upon Bendix: 


e Hydro-mechanical fuel controls « Afterburner controls * Fuel supply pumps * Spray nozzles 
© Electronic fuel controls © Turbo-prop controls ¢ Flow dividers ¢ Ram jet controls 


BENDIX sivre.Ss SOUTH BEND inorane 
Sir 


. 
he ELECTRONIC AND HYDRO-MECHANICAL CONTROLS 


Products 


Export Sales: Bendix Internationa! Division 
205 East 42nd St., New York 17.N. Y. 


‘Division 








ELECTRONIC CONTROL 
Senses engine speeds, 
gos temperatures and 
other control factors 













then signals fuel re- 





quirements to the fuel 






metering unit. 











FUEL METERING UNIT 
Electrically controlled, 
this unit meters fuel to 
the engine in accord 
with signals from the 
electronic control. 












ELECTRONIC AMPLIFIER 
Maintains a scheduled 







exhaust turbine tem- 
perature by controlling 
the nozzle area, 






















hydro- 
mechanical 








MAIN FUEL CONTROL 
The contro! illustrated 
includes a governor 
which holds the engine 
at a selected speed 










regardless of altitude 















AFTERBURNER FUEL 
CONTROL Groaduvotes 
the afterburner thrust 
by selecting fuel flow 
in various proportions 
to mass air flow 
through the engine. 


















NOZZLE CONTROL A 
hydro-mechanical 
servo control unit which 
actuctes the variable 
exhaust nozzle mech- 
anism of a jet engine 
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OPPORTUNITIES FOR ENGINEERS in Electronics, Mechanics 
and Hydraulics This division of Bendix is among the world 
leaders in developing and manufacturing a wide variety 







of products currently in use by commercial as well as mili 
tary aviation. Investigate your opportunities with Bendix 
Write to Administrative Engineering, Bendix Products 
Division, Bendix Aviation Corporation, South Bend, Ind 





“WE GIVE CUSTOMERS THE 
‘BEST OF EVERYTHING -IT PAYS!’ 


Big 


J. HAMPTON MANNING (right) discussing reports with Guy Williamson, 
Superintendent of Aircraft Operations. As Airport Manager for Bush 
Field, Mr. Manning knows from experience what little service “extras’’ 


mean to his customers. In less than five years, Mr. Manning has built 
his airport into one of the country’s finest, solely on the basis of quality 


and service. 


WHAT THE PILOT SEES as he 
comes into Bush Field, 11 miles 
south of Augusta, Georgia. There’s 
a special terminal for executive 
aircraft, swimming pool, restau- 
rant, overnight accommodations 
and — not shown in the picture — 
service de luxe. 


* HEN executive and private aircraft come into Bush 
Wiicia says Mr. Manning, “our attendants take 
over immediately. Out goes the welcome mat; windshields 
cleaned, interiors vacuumed. If there’s a galley or toilet 
aboard, it’s serviced, too. All this is noted on the pilot’s 
service order, as well as the amount of gas and oil put in. 
“Gas and oil — of course, nothing but the best: Texaco 
Aviation Gasoline and Texaco Aircraft Engine Oil. We've 
found that Texaco’s established reputation for quality is 
known to flyers from every state, and is a big help in 
building confidence in our own operation.” 
No question about the established reputation of Texaco 


Aviation Products. Take Texaco Aircraft Engine Oil, fot 
example. It’s not only a favorite with the airports, but 
also ranks first with the airlines. In fact — 
For over 15 years, more revenue airline miles 
in the U.S. have been flown with Texaco Air- 
craft Engine Oil than with any other brand. 
Let a Texaco Aviation Representative show you what the 
Texaco line can mean, profitwise, to your operation. Just 
call the nearest of the more than 2,000 Texaco Distribut- 
ing Plants in the 48 States, or write: 
The Texas Company, Aviation Division, 135 East 42nd 


Street, New York 17, N. Y. 


AGO TEXACO lubricants and Fuels 


FOR THE AVIATION INDUSTRY 











